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1 <75Jf l*l<©ig l 3te¥ttfc*S£-£*tfcll5 1 <D& 

»^ 2 w^kss t jt^wicis^ snfcss 2 commit* y 

■fy-h^h-. *l"©*aftB4:JB2©<H![»©IBt?3t 
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*y^-Sg&8rtS*{^J$£ixT^.5!&2©Jii:, 
8tS§ ir 3t^«ItlS^S*Lfc* 1 commit* 

±Ef2©@rttM*il, ±lESB2©Jfrt©JSS2©>g 

IKS** y y5-<o»tia«*itrv^ r t zmmt-t 

4 *<r>At>\z.Wtrt e>*ifcW 9 xi is 2 
±IEail(0^-Ki:±|E^2»sJ?-Ktt, ^Lfc^-Y 
TiBe*ixr^Sri:*«MK 4: 

*SR»t bftfcTWIIWiSrJMI LfcSg 1 ©3t«^ ^/v^ 

iMBSJI&Afii Lfc^ 2 ©Mf^^ffy^^a-/!/ 
±1E* 1 ©ft®^/^^ y 5?a-A-Ry±B« 2 



(2) 

2 

*v ±E!gi&t^2©#®^vi^^y:/ ; ev 5 3.-A' 

lHllS«H5F©|IIt»3tfl|#Srafti-5« ; P3fe*^a-/i'. 
[»#3l8] S«j#y^-*RSS^^«LfcS«, * 

a*a*nfc*fi, su 5 , stb^y-r-*«istffi*)i 
t) /i5*a»e>9J«fc»*i*ii^4< t t-o© 

-LfB4>fc< t fc-o©g;£rt ©ft^[7 -Xttftft ■§•&•§] 

40 ifc-o©{njffi N ^i©mms?i«^. Xlf. ^2© 

±IE^<-^S©±l5±B(c^^ix, ±f23t*^x^-Y 
^ ©ffljffi fc* L 5 *&H$ 5 * m$l& = T t 

±EjK y •v-Si-»*ii*tvfc1t&© V CSELlf 

60 iiE^y^-Si-afe^^tbfcffl^s^^t^tf 
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I^Stfy-^-g&i;, 

±IES«rt^iett$^ ±f2Sgl©ffi2S.t>*±fB|g2©ffi 

13] (a) ^7^ K*m©S *^J&-f 51 

(b) Jtm j f-f f ^^<0^*< i:t-«»Sr^tf5=^ 

(c) ^TTO^±fE5=-^y7 p lcS*-r^<t 5l-±IS 
KfcTO©Jl,&OTJb!E 5 y -7<r>±.\z. => TWft© 

(d) ±E5=fy^!T?»lt5mtJ:E37tr 

(e) $I©1I^7 7 KW»<o*Sr»*i-5xei:Sr 
[«*514] (a) 97yYWWnm*MtfL-f%T. 

at, 

( c ) ±caT*m©«rtfc3te*«»*:»«i-5xe 

(d) il©±i:^ 7 y KTOffli*Mt5lSi, 

( e ) ±f£^ffi£ J; *) 5pfflfti-Sfc«>±flB^ 7 y K*m 

[SS*fl5| (a) #y^-T«*5y KJi*»l 

(b) >J«y^-3r»SrJ:ET«^?y KJifcltaS* 

(c) ^**JB«r±e:aTJi©SffifcJttIiS*.5IS 
t, 

(d) T/*-^£^r5fcto±fE^;*^Jf 
^v^-fSXSi:, 

(e) 'M<irt-oroffldiS4 5 0 Offi^ft-Cffi^L 

(f) ±I2^*?Jf £l&*-f 2>Xf£i: s 

(g) 4-5° Tmm\.tz±mmm<D^£< t 

t, ±ffihu^©JK<D¥fifc«#fc&£Mflrt-SXS 
4:, 

(h) ±Ehu^©JS©spSj5c«8^<0^«Jl©!«** 
tSSSrTJCss/fy^tSr iKJ: u % vcsel 

t. 

(i) VCSEL fc'-A7)S±ie3T®{C^-g-$tl, VC 



4 

S E L©*«ttSfjfii«aS±IB h UV?-©j£<B±aB&JRJB 
to—iR&kWklrZt. VC S E L©3g7fc®£±fB 
&JlJf ©TM-frUT VC S E L SrKHi-SXgi , 
(j) &JRS#±SBVCSEL^©«^tt&£&-5-;l5 
J: 5 ('±IEVC S E L Sr±l5^SS(c^i-5XSt Sr 

[«*5i6] (a) ifc*>*LTW«e£«&fS:B-*-5 

(b) &JfM*±IB«*©*ffifcJ|i«S*5XeJ:, 
io (c) ±E*JIJIt:ttA'-ty KSWBiK>"!?-=y^ 
"TaxSt, 

(d) WR^-f^o^na^aoSriiaisnfca^y 
Ktcgaa-rsxst, 

(e) ±|Bf»K7 f >'<^^«:±|EA:**^ia5lcje^-t-SX 
St, 

(f) £tf*£«36fc*r?&*i-<5fciS>, iBWR^-f 

* & i s£A±© # y -^-h -ctta-rsxe t , 

(g) ±fElS^#it^^W«-f-5XSt, 

(h) *B5»jfcfc¥fifc£*bfc±E«*«3i*0>±fc:# 
20 fifei-sx^t, 

(i) ±B*9^L^rfiBft**SrM»*-f5Xei:*r-S- 

& 

[»*«17] («) SiofflRtRltanSi. 

(b) tt*H4'<y7T»*±e*l©»6©*ffifc:»jS 

-rsxigi, 

(c) Tffi&V±®Srfl-r5«»©»IK7 f ^-1'^©Tffi 
Sr±flE^<y7r«fc«it»W'rt-5XSi:, 

(d) ±E/<y7rJifcft0#rte>*LSTBXtr±ffi* 

i gti±©# y -r-mx-mm-rz is t , 

(e) ±fE«^«i£#£WJt-r5Xg<!:, 

( f ) < i: fc— o©±»m««:4>* < & 1— o©j» 

^ttttsxigi, 

(h) ±|E»l«>S«Sr«lDH8<XSi:» 

( i ) £ k-o©mffi£_hfe'>&< 1 1>— o©» 

«r±B«*«3i*©TffilcJKrili-5xet**tf, #y 
[3&W©f¥*PlfciftiJH] 

[0 0 0 1] 

^ {it-fYzcvp ha-?*) mm., mot-, r<om^ 



&M 2000-1 14581 (P2000-1 14581 A) 



5 

[0 0 0 2] #3Pj3fi, MCM {~?)V=1-=f-y?3c 

[0 0 0 3] 

«*, ^m^m^mm, &mx, e^x, at;, 
mt 3tesa*©steSHfc*5^T. jttta^/v^ 

[0 0 0 4] 

L J: 5 ti-5slM] K?-f '<RtW«I«© 
S5.&{4, (e]SSS«_hr*x^-x$r^t-t-S^T\ 

© fc » tc&stt E«i4» rasHg L fcv*e 5?» - 
/waKi 9 A'S«©1M'X£*:t < $-ti:5„ 

r tt e> ojji^ft«flatf*ii e> ©fis^iifii = * h fc 
±#$-&s 0 iiiir©*sf«tt, (eo) 

«*XtF3t«-T- (OE) «*K:fiHLT±9Jtv^ii3BESr 
IT L , m%^r i? =l —jufdif X~Ml$. Stitch *J=l —MzM 

[0005] *3pj5is, ±Efle*ttflforajsjfiis:iiBfc-r 

[0 0 0 6] 

»tt»#*fcjgj&£;h/c<^5jBi©Jli:, 

ft-o*** 2 ©Sir, ±f£iBi©JIrtlc 



(4) 

6 

fc, JilB*l©l^3fc#y:/5-tt±e82©*S## 

[0 0 0 7] »*«2fcfB«**ifc**WfcJ:53tt6W 
ttEX*S&tf««U&ia:EXtS*JUi Lfcg«!4, # !> 

-w»»*«ffc»j***tTv^a*4< tfc no#y-7 

[0 0 0 8] »**4K:B**nfc**WKiJ:a3t*tt 
W^WIelKx '<-f * a* »j* s ;h/t ^ saw© # y -r- 

*©aAfcRtt fcftfcw * p wyxt £jyt 
-*-a»l©#-K£, SttlfttwS^^^^is 
±ffiS)t^f/^ *©A*fcKtt fefvfcW * ci u v 
XtSrA«-f5*2©#-KtSr^U ±ESBl©#- 
Kt±eJB2©^-K»4, »)SLt^-fyff^^i 
S^t^^M * 5 J; 5 mat A LT ffig $ tiX V > 

[0009] m&m6icmm,zti±*mwfc£zmmv> 
30 ^ y -7m xia m&mm-r « at^w+i e»» ^ ^ a 

^(^-a-t-5y u c*'>/ J ;< t * i#©**M&iWRtte>*i 

fcT(Rl^gSr*«t 2 ©3t«^-r^?-^ v 
—fish. IMW-KD^m^^^y^^^—^Rxy- 
±&M 2 (D^tm^^f-f- y v 5 3.-/k^TBd©#j£ 
fce«*n> ±fsmlS.^2W3tltt^ t ••7/^f•^y7 , '^ 
40 5?i-/u©WC3tfS#«r»^r53tilM!iB5JiS:*«Lfc 

[0 0 10] m#*7fci2«£*tfc#&Wfc:«fc5*J>ft< 
t fc-o©ttmiHlKS(3^-©M'C5tft#Sra«1--5m^3t 

so **3t*«K#ai:, ±e**< tfc-o©aasrt"cjK 
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±f2'>&<<bfc-o 
[ooii] »#«8fcia«t£ftfc*»9ifcJ:5d>fc< 
*S?»«-/U«:, £»#y^-*«B*A#L-fcafcK, ft 

^jtsi^^y-v— «n^««>a**i/fcaaR, ****** 

[0 0 12] »*«9|c|E«Siifc**WtJ:S*«© 

o©I/i5I©rattr^ -#©Jf©>gJ£B&©$S&asg| 

[0 0 13] SMtJfii 0fcflE«**tfc**Wfc±5** 

O'Tffi^^t-S^-^Jli:, ±ffi» TB5, ±fa±ffit± 
ETffii:©IBfcH»te)*tfc^*< fcfc-o©flJffi, Ml 
XV, 02©**fti&B^^TU ±IE* 

£*K ±iB3tem*7^>f *©fl«£&LTi&^5^ffl5 

[0014] If^JSi l fcie*£*Lfc#*Wfc:J:-5»K 
(4, Mi©#y-r-Jf i:, ±fE#y ■?-micM!t>&3iti 
fcl»©VCSEL*fi:, ±IS#y^-JlfcS»iiS 

©ffii*ffiLfcJS2©S£;prU iMMSas+fc-fcttfc 

»^*ixTV5Ji«y^-s«i:, ±e*Ki*i teens 

ft, ±E!Bl®ffiXtf±3EJB2©ffifc±aEi*ttlSi:0>IW 
[0 0 15] ff*MSl 3Kia«**lfc**Wfci***R 

oma^ifett, (a) ^7 7ws©ijwt5ia 

fc, (b) )tl?f^x©'>4< £ fc-«»Sr^|>5 
~*y:/£±iE*7 y KimoJifcBBU S»-T5X 

st, (c) =i rttm^iM s: y y^mm-rz £ 5 
ttwesr^-rsxet, u) ±is=fsp^jt 

(e) «Eo±l^7y KTO©I«t5lSi:Sr 
[0 0 16] 4Klia«**l*:**MKJ:<5S« 
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m omm^mm^ma. ( a ) * ? y k*w©ji 

fiK-rSXSir, (b) ±B^5y WftOl©±Ca7 
19 fc, (c) _h1E=»T*m©*rt 

\zftMm&zmi$.-fZTmk, (<n »ii^7? 

W»©Ji IS*, (e) ±fE3tffi£<fc<9¥ 
tf. 

[0 0 17] 5K:|E*$ftfc**SlK:.fca#« 
*««©©[:£*&«:, ( a ) # y - TffiiJ * 9 y KJf fc 
^l©S«(^lt«$*5XSi, (b) #y^- = TJl 
*r±BT«*?y KS 5 IS i:, (c)t* 

*JP*±ttaTJi©*iete*iI$*$I8i:, (d) T 

5iSi> (e) ^<c< tt-o©«aeas4 5° 

^Z±MT/<-^^fo\zWf$L-fZ>-TMk^ (f) ±!2-v 
**«&B**i-5Igi:, (g) 4 5° -C«ftUfc±IB 
ffiij^©/>ft< t i>—Mftk, ±IH h l^^©Jg©sp±§.& 
Uftb%&mtt.-fZ>TM.b, (h) ±fEM^>^©J&© 
¥fi&SP#©&JSJl©K £ * T**K*T#te^ y ^Vi/ 
•TSr. VCSEL^SffA^ilS^f-eS 
«©— IH5#£|Sfc*-*-SXS^ (i) VCSEL If' — J\ 

*±e=rjifcis^4n» vcselcs^w 

VCSEL©S^tg&±f&&JWi©T{l!Jteft»*TV 
CSEL£8B®i-5Xfli, ( j ) ^r®ffi^±fEVCS 
E ©m^ft^Sr-^-xS J; o iCJiEVC S E L £r_h 
IE^SS{^-g-t--5XSt &-£ir 0 

[0 0 18] »#JSl 6 tefE« $ ft fc**?!! <t -5 y 
^HKteS»&*ft*:3tettfF-?W ^©«3g*fet4, 

(a) St5^L^rilB*a«*K«i-5ie4:, (b) & 
JHJi*r±B»R©*Bfffclta**5XSi:, (c) _hfE 

(d) «Kf»^^©A«»^iBSrlta$ixfc»^i 
^yKKEHtSiat, (e) ±IBiif^x^± 

fE&mg^sffiKss-r-sxfii:, (f) -a-^ffi^-wig^ 

5r»*i-«fc«>v ±IE»I^T f ^-r^?rl«W±©7Ky ▼ 
-ittBtsiSi, (g) ±ia«isrtlfitft£Wfgi- 
5ISt, (h) Sffi«^^¥ffl<t:$tifc±|H«^#5t 
ff©±|«t5lSi:, ( i ) ±K8t0*L.TsrtBftS 
ffiSrBfe*-rsxStSr^tp„ 
[0 0 19] g»**l 7tc|E«^^fc*H^{CJ;?,7Ky 

(a) S&l©*«£!8:tt-t-5Xgi:, (b) 
7 7 S Sr±E^ 1 ©SS©*ffifc^-t-5 IS t . 

(c) TES.ty±ffi^#-rs«ic©*^x^^©Tffi 
Sr±IS^y7rStH"3#»t5XSt > (d) ±|B^y 

*«r»*-*-5fc«>, ±te*M^w^4rieti±©#y 
^-e-c*ag-t-sxmt, (e) _htB«-a-«5t<*^w« 



nm 2000-1 14581 (P2000-114581A) 



9 

-tZTMk. ( f ) >>t£< b fc— o©±«WI«:d>;fc< 

«i, (g) ^2ws«^±ia«-g-*ig^»saiLfc± 

®^IBl<9#(tSXgt, (h) ±fBS&l<DS«£]$«9l& 
<lli> (i) W<H — oroli £±fE4>ft < £ 
t— o^j^y^'i' TBtc?iMU ^^<tt — ^ 

[0 0 2 0] ±fE©#IB8i©— Efc«fc*Ui, ^ 

L<««$ixS. **K©ftfc!>ft, 
H^^yff^^ (flfljfctf, ^P2§) £M£ffl£ 
it 5. yff/^xiil C*y:7V>HtfjftJ&* 

U »f1UB©K^^yy*£ ! &5iL#V\ ) *3tJR«r 

ttiK (CW) X«3fc^!7-©/^^5iJ«i:LTll^Six 
B*a^ifett, VCSELSt/LD (l^-ify-r^— 

b#*imx-b<o, mm*?), mfero^M^tt^HBJ 

[0 0 2 1 ] #*9!«>3iJ©HMt, fW^Xtf/XHttt 

mmzmtoL., ©ire*r 
«w i- <t s * * -'^Ham&wi&m m&&m (cs£>& 

#3BW ft J: **pf»/<-r* («*. 

te\ ^HS2§, VCSEL. gftSTK Jt^s'f, i— 
■fy**- K (LD) , K?-f'<*y:A 
ft if) Sr, 1 nmM2 5 0 am©*- y*-cDj@»l«/tf 

[ o o 2 2 ] &mw<Dm<nmz, 7$^-->3^ uss^ 

ft) %\,<\3.\?frYTy7 («Sft) ©J;5*Kft^ni 
tt. K9-f^y 



(6) 

[0 0 2 3] *^^©S(-SiJ©ffl(4, SWf £4xfc1#3tft 

#Jf#i§ftft£?>«fi)c£ft5„ #*H^)K±©3fe*^B 
&TWt«Uif±, 9J«ft*aftS#i.5. «Btt«^l&©$? 
*Li^*16«ftH:, 7 u*^/HB13MS», Jtm^ 

olm) ^*tis 0 %.mmz *> t># 

[0 0 2 4] ±e©4«*tt, *«©^HBa**iAp** 

*ffi£«ife©** y 7" y v^*Sr*Si-5 r b AST?* 

5o in?>©#®tt, 3tM?uy v^*v f 3.-/Hcjgffl-r 

— /w©WSJlfiiJt LT^^tiT^S. b^L, *^K© 
« (PCB) , fy/t^f^j/^-i? (CSP) , a 

30 ^©te©g«('jg^ftrt'fc?>, 

[0 0 2 5] 

p>©ft y -ymmmRrj^- y ^rtsstt©p*sr*tf 

ffiE*S££?T5 3fe«^"^^y:Ae^»— (OE- 
MCM) »R©3ga:Srft-t-. SffilOil, 
2 t 2 0 b Sr^tfo Stt^tt> Jt^EJSK 2 4a- 

40 24ht 1 3tlfX^yfy^f^^2 6a-2 6c 
t , Zcftrf'^ ^288-280^ S^SSS 3 0 b , 
I Cfy/lfloWli^? K3 2 tSr^tf. icf 
y -f\*. gttS 2 0 ft y y y 7°^ y ^[cffi^tt »t 
tv, fflfc©ttS©^-r7*©iiiS©='^^^2(CJ;oTffi 
tt» 2 y K3 2ft«ftSM»SnS. ~«»Jt b 

t^iOWjiK^nSo **&S§2 4M*lff/Mx2 
6&t)528«, jS^Ji 2 0 ftjft^ii* jx, »*L<tt, 
JStt»2 0ft«J(>ii*n5©T?, ISttl2 0©±Bi^ 

bo K&t){c^aT'fc5 («*.a, /hs^a, St, ^y°t£b 
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&BfcV^C 1 ¥#c m<DmW^L± 1 0 MmCDSSHrtT- 

[0 0 2 6] f- y y<Dm<Dit^\t, WtlgBg 30l:±o 
T*«lW^e»$tt, J&W4, »2 4(CioT3t^ 
Wicfgffi^tLS,, {3#as*«K2 4Sr3tK:J:oT 

7— Ktt, * 7 r -f ^ 4 o Titfv/l'f f y 
«SS2 4 ioBo*y^!) *7^f 

ora^^tiSo *fcx mfc®*- wsfiit3i©3 

t5rtl;J;otl©fIT\ 2^7c7r-Y^TI/'fS. 
SSlRi- Sii^nJIMT'&S, W&B2 4i::&o 

!C5 0%*t5 0%(Dit*. Xfi, -*<o^«rt©jti»9J 

b F^cD^fi, ftm^-x-f yf26a icsaiic**^ 
lx^«ss2 4 d±(cs^«j{viia^^n5o 

2<@<75^igg^y K3 2 5r^UT^'f yf22a diftjft;* 

±©0881-8^;* ;ft,5„ ^©.fcSKlLT, fy/lai 
©Hl8S^P>c75««ta^fS#{i, Myf26at±ot 
^S8S±2 4 d-C3t*iaK:*»S^5 0 

[0 0 2 7] ft«S2 4 d«, ^^fj/f 2 6 a^fc, m 
mcomm.^-y K3 2W3^ ; ? ; ?2|rj)-Ltf?/l d 

oBKicsm $ ixfc«^A7j zm-rzm 2 ©s^t*^ 

yf2 6 bm«IS*SRftfen-5. X-rs/^2 6b(4, « 
«S§2 4 di^jgg£;jxfc lfi©ftA73i:. fy7ldi 

2 6 b tt % Mfcfe 24eStf24f CttlfHS^J 
ixfc2f@©*ttl7J?r^ri--5 0 6 b-©HMA 

7Jt-ft#LT, X-f 2 6 bt4, ^©ftATjfilJ©^ 
fi!iXii»ojtlU*ii:EjSli-5. *W yf2 6 b©«j&©- 
«Ht, Hl2S.W3^#fi8LTIftBJ^tLS. «&SS2 4e 
St>*2 4 f _h«D3teflt»tt, *tv€tV, 2tt©5fc*f f '<>f 
^2 8bXt)!2 8cCM*n5. §)fef/MX2 8b 
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T\ ^©^^Sfc I Cf^yi cX.tfl d_h©A73Hl 

1\ *RgS2 4d©ffl7jf4g{f3g2 8b:gL<f4 2 8 

[0 0 2 8] SHRLfcteKT?, SJM68S2 4 c_k©3t^!7 
-«ttu I Cfyn b«>bOt*BiAfiti:J;otl|| 

2 4 h±^eassit» ^m^/i^f?- 

^^?15tt, 7r-f'<5$T*«tt2 4hlcSStt-t-5fc 
feftfflj?ti^„ ±3£©ffl*K K*se»-T5JB 
©3Tffi«rt(i4 5° ©ft flHf-fc if 37 
L, < ttt^f - tfi^'J^ti/^) <£ 5 lc^7r-l' ^Sr-feB 

*m%rr 2 4c £«£#Ji8-r 5 1 , ^RSS 2 4 

■C, ^&S§ 2 4c 2 4 d (C^*-r-53t©», 

Rt?, ®(c:#feifS2 4 dd»&WKK2 4 c fcSElfci-53fe 

[0 0 2 9] S^-r^-f^tt, Jtm^^^yT'^v' 

5c •5r<D—0i|£ LT*$tvfcS**^2 8 a tt, ft7r 

^<75V*3^^^ 1 3tt7rW"<3Sr«tt*2 4 g 
so i^i-5fcto^ffl$tL5o 1EOI9, 4 5° <D&. 

^it'^ILttiV^ S^tx^M * 2 8 a <£>ttMU373 
fix Sfi^y K3 2W3^;?!?2^LtICf y7° 
1 c±©A73lsIS§iC#t^$^5 0 
[0 0 3 0] la^ti/cvviv^ ^feSSii^-yT 0 © 
*>S«^i»6RIC^y^©J5iJffl* ; F-K«8Sria!SL, r 

Eltw*$tbfe^SS2 4, r^^2 6M2 8, « 
^3 0, ffiESStt^y K3 2, 7/^3-5, X 

OfiJlilcmM4cm-efc5 t JftiWif/^^2 
6 2 8 ©titt, lnmM5 0/imOt-^--Cfc 

©S^-t?fc5„ AMW^7*^-Y^2 6S.U«2 8©«& 
so (4, 1 (i m^I 5 0 0 0 w mK)^-y-t*fe *) > Z<DM 
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SWfcfW:*2 6Rtf2 8©»;£, 

WA£$(i, 1 M mM2 0Mm{ClR*5. ft§iW(£, 

Lfcl C^y:7^»lb2#©mftSM*#lN*fe*tTV*a 

3k f^^2 6 3g=L< (42 814— ^<0««t48^^rw 
BJKS^fU t 5-*-<0«^«^l4*fJ^Lfc I C(D(±J 
^L<(4A^J(-Si^$tl5„ 7r^^3-50^9 

[00 3 1] 111 2 lUtt, yf26c 
SfifeS2 0©ffl»»iBH«s*Sil, 8 3Clt *«»2 
4 cM24ht*l;*If^yf2 6 collie 
5j*£*VCVS. 0 2Sr#fig-r5^ Sli/f 2 0 (t, *?1 5 
MmOJ9$©=ir#)|Bf<D^^ — Wk*HfcJi2 4 £4 19 
£ il, -t r d^ffiglJCD^&SS 2 4 a - 2 4 g 

* 9 y K« 2 1 W±(£flM£;fx, I2W?75'KI2 3 

2«^(OSiff^ Cm XV 
n 2 ) Zftl-Z^TtfnRV??? Mfttt**ft5 2 
zf<nttnfrbftb*lZ> 0 3 7W(4^7 7 WW 4 
"9 kitj^HST^Sr^Pf S„ 77y Kg 2 1W2 3(4, 

=*rjf 2 4K>B#f^4 u t)(Svjffl*f^<o«sfflrtr-s*5 

ttS©7y^M5 70P I -N 1 0 0 5H»^ 
<V7 -ymVCti}) 4 ^fOP I — N 3 4 0 5d>ibfiffM-S 

LXmm L»S»3\ ?7yK|21ttt<:i 

[0 0 3 2] ^yf26c f4i£ttS 2 0 
ft-, ^OTS{4-<-^StSl 2W±ffii:»|6]-r5„ 

#S 0 fl^S^m^*^ yf-'f'Hx o^lcte, MA. 

-, f"Jfi»x>(yf; tt^KDX (E 

A) jt«w«, 5W#*y-h^-f y^-«if#**ii 

Sm^-ft (EO) WW6 2 6<D##lHHC4 9«J&£;iX 
So E13£#J$-r-S(-, * J f-36«'»6 2 6 <D#ftg|5f4, 
m$L&2 4 c tm2(7)tti73^?6SS2 4 i iro^roiiiglr 
^->aVt, tH7ji£&gS2 4 h^tomm-tfisa V<Z>fi 



24 

£*lS 0 WW 6 2 6(4, A7j2|i£&2 4 c 

2 4 hM2 4 i t©M<08H»CK(te>iX, ^7 7KI 

2 1i^77Ki2 3 ©M{ciR5g$tl-5o r^-f^W* 

#tfSfW)D£*l,S. El 2 ©WffiBfcttB*£;h,«l^ffivMB 
«C&8S(4, «ff2 7«r**©aaK/<y K3 2\z.m^t 
So &l^s/K3 2(4, H2(rH^^tvrv^^^^, ¥ 
ffiw8fiiJf<DffiB^fiS^r-*$tuTV^So 112 7Pflfc 
«tt£tfftV^lt6\ tt(4»i£Sg2 4 C30»&WKK2 4 i 
io *-c-iiii-fe^^3 V(dffioTiitf1-S„ *1i2 7Ffl(cS 
te^iP^bixfctt, 6 2 6 0>— 8Bf4, a 

##ffl*3MfcI&2 4 h<7x£(cAS4 5(^k-f-So 415 
P*fflf£(4, 3t(4, «£2 7<73ra(CfoSm^-3fe$tiiSf6 2 6 

5)-S&-fei7V3^S#t^tbSo «^3fe*t3|S|-6 2 6(4, # 
KtHlSA(c4oTSIS$tv, #%©fc«>§|jlS;lx$#H 
#ff3S5, 4 4 4, 8 1 l#(C|e*S^TV>S4 5 fc« 

^3t#y^-*^tf*«tmicj:o-c«j*$ns. Si 1 

20 3t«-!|Sf 6 2 6 (4, #R(4, A 1 x G a \- x A s /A 1 y 
Gai- y As (7)4 5^111 -VJS<7)^!fe^P>f^f>^S 
^©JtftfF?^ Ky M£j:0flWti*ix 

So mfaznm'UTx&tiaz.itbz, rtie>©f^ 
^(4, muz*itz.'<4 r wmmt i-xm^m^mt^ 

•frS^i^T-tSo 
[00 3 3] -jRKKd, ffittJl 2 0 (4, aSfi^f^^fflV^ 

r»*sna. wtwi»wt% aistiii, 
tJ s /x(4«^)tx^-r ^^«»a>*tbfcissr^-rsfc 

so (c, t*r&l5='^^^ h»ro»j«©tt*©ili#*SrjS* 
-TSo -0«iLT, ^5?Kl2iii, S^(e:^<-^* 

-nv^jjs^tt, ^(^i7 7 y kji 2 3 asju^sn, 

l^T, S«,SSS3 OfttWBiaiilS^y K3 2^fig$iX 
So 3tif7^^2 6SU t 2 8lt fta'Jte^**!,, 

^77KI2 1 ©^«f m t < (4^«, *»0, ^75- 

KJI 2 4 OJft&fftlCjSttJI 2 0 (cm^ii* tvSo 
4oT(4, ftm-^fVc^f*, g2 l-2 4«t'K: 

lu^^-rs^tds-c^So 02©^7f 

40 2 6c WTgpm@(4, ?77K121 ©»J«lWJC*«S 
ttSo ^ 9 y h'M 2 1 JeHMftCtt^ateW** 
#*>f yf2 6 c^IEB^tvS'<#»Blf(C^$tl.So 
J*fe(i, «Ii«l2 40fc»037fl'»CJ:ot««S 

tv, slk^ttSo *^3tW6 2 6©±gB 

sr^a$-&sfc«>¥ffl{k$tvs„ ^TmRxmrnatmrn 

^Jttme 2 611 *(C, ^SS2 4cR02 4h,t 
V(C, 6 2 6©t»«l)!cYtMW©^ 

g« : L< (4-v^^gW^^-V=.V^i, ^y°fS>ft 
so *ffl^T^^-=>-^$ixSo ^5yK123t, ±35 
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MM 2 7RXfy<y K3 2<D^««{*J>:{r^SnS. 

[0 0 3 4] ID 4© (a) (4, S*«ff^^2 8c 
<Oft-ifi©7£ffil 2 0 <n$HftWffim-Cfo <Q , 1^111(73 (b) 
(4, 2 4ft X 2 8 c 

-f^28c i4gttif 2 0 i-Sfe^^ix, ^^Tffiil-^- 

f^f/W X ^ftffl 1 5 ^ i *5 ft 5„ U4 0D (a) a 
U 5 (b) fc***ifc«^W*S#|rF-7VW;*tt:, 

6 2 8« : L<(4^^^s'7 0 t, ##135© 
^ffi(-fM^tlfc2fi(7)«ffi2 7 

'M X 2 8 c ft, aiJ«tefl|*Sn, * 7 y K* 2 1 <D± 

mzmwzn. *IK2 4 a - 2 4 i trxiA-rettic^ 
^ ^ KJi 2 i icmmztiZc *^§B6 2 8 ©M^ttsai 

2 7|BlcitSESr»4feS*, Xtf/Xtt, *®2 7WI;1 
»ft3:3g££-£, &UVX(4, ft« 2 7 IB©*«ttt*{fc 

m K- 7° h £ . 2 7 dttftftR $ ftfc n 

*»s^5te og *i^aft-^ <omn<D&i m msg t 4 

oT&ffi£;tX-5o J&V>(4, SiJO^J-C{±, ;£fta$2 2 8 
(4, *HWU:»J0JS*l,fcp i nfi^iVn i p 

«LfciMMWmK:±9fl|»aSii* 0 JUS <i) 

(a) icfc^T, SftS^groffSii, *&SSW3TS 
U 4 9-fl£lft{C(4, S#*^©»*ft*»!RiK$:3igi 

[0 0 3 5] ±«S©iB5, ^tiSM^f/Wx 
2 8 c (4, 9 7 y Y'M 2 1 <D±.Mlzm 

It foil, ^JK!S2 4 a - 2 4 i i9S?Kj«Sn5fl(rfc^9y 



i6 

T«B8*n**&, §^7/^X2 8 011 €2 1 

U S!{k7"air^ff>fcg2 1 CLo^t) iif^-ftfc 
4V\ * 9 y KS 2 ldMSJSlc J: •JfltfiKSftS*^ & 

1^4, amis, ^l<{±, *tt»ttJi-c*)5»*. #y-^ 

»ffi^ft6f+$tt, #Cl^T\ f^M* 2 8 c Sr»2 1 KISS 

io 3J&Sg 2 4 a - 2 4 i StJK±S5iJ' 7 y KJf 2 3 {4, HI# 
^-YT«S3t*^-T f /^^2 8 c (DIMS 2 
7*t«Stl5. ±«M Vg»4, H4 

<r> (b) K5S&^£;hrc^5£ 5tcig|&3 O&t/^s/ 

K3 2%mz>tcmm£ti6o 

[0 0 3 6] M4<D (a) ©x^W^tt, £*b 
^-^S«co*ffi (tV^tt, ffi!<kS2 105±) 

[0037] ^w-cttffls^^a**^^ m^t> 
30 tp 0 @5ro (a) &tj5 (b) (4, *.%mz.£z>g.ytm* 

<Dffl<n&$.l,^mi&m2 8 c ' ?r^:L, HI 6 <D (a) S 
(b) (4, *^{C«t5S3tiR^roglJCD»*LV^lit 
W2 8c" 4r*+H-C*>i. Z.tit><o2mnttmM3t1t 

5(D (a) RXf (b) {CTjiZtiZX 5 A#SSt2 9 

{4m^* • s*s^6 2 8 it— wissns. iff 

filgiieigSr, JStt 2 9 ©»Bf-C**3te • S3t* 

40 -T- 6 2 8 ICj&a^&A-T? t X V \ r. O^-g-, ±M'< y K 3 

$^#5 C S3tSi : -roMiJ*1i(4iS*i^A^^g|^LT 
t<fcV\ 16© (a) ST>* (b) iC(4, Mill 300 
nmOUi:, 3 5 if P y©ii , 5 00 ^ny©^ 
<iaofcN i C r «Sr-^tf»JoAffif 

«-c*>s*j, iD-jRtticn, mmttmi. ^>7> 
so x, K9-f/<. mwt, *<om<o®mm<om.is.. *u 
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(Xtt, ^7VK, 3&L<I4, <&©«*lfttf/Xtt** 

[0 0 3 8] 0 7 11 *|g^CJ;53t®^SjgfeS*g 
10' «o*2*l(g««>l£*»«H-C*S. fflKS*S«t£ 
10' ttHl»C**nfcSfil OtSfilLs lftftSfc 
Sccoi C°f-y7l a-l d*>e>©flS#Sr*y v^&t^m 

(OE-MCM) S4£»JK**i-. Ell CDS 
fil 0 tEI7COS«l 0' fc*JV*T#ifiLfc* J ?-K:tt# 

IfilO' (4, &K1 Ocojfefl:^^ 6 
a 2 6b CDftfc 9 iC^3tx^M * 3 6 a .Rtf 36b 
£<£ffl-r-5o 38*5*^^3 614, g&E 1 0 co*:7y-f 

cot*, Sfiio' fd^t^r-f /<4f4&gi $aifcv\, 51 

*7->M * 3 6 £J4, »*^*-K (LED) , U- 
K (LD) , «S#fiiSttt)V-f (VC 
SEL) , IfffFfKlH^Kyhf/Wx OR* 

[0 0 3 9] I8li«ffil;j;513tf^^3 6 bco 
» 1 *lt«0>«#»rEIST?* 9, B9 ttiJjt&SS 2 4 h t 
SILfc«)Ef^-f^ 3 6 bC0±ffiHlT-i)5„ X^fyf 
26ci FWR{C, 3§3fcy->W X 2 8 c iiSttB 2 0 fcS 

Z>o mft.7*s<4 7. 3 6 b J4, ^i»ftco J; b te&mtnco 
*#«6 3 6«L<f45=^y^t, #ftgB6 3 6cD± 

?'U * 3 6 b J4, 1 ffim-h0>ffi!|ffijO»e>383te U ¥^ 

tf— Kfc*5«J*3il*. ♦ffloajt?'^ * 3 6 b 

a - 2 4 i SrJBfiM-Sfltrfc* 5 y KJIfc«#*ilS. " 

f- v -fto-tim icgtm-t z it nbm& $ tin z „ 

[0 0 4 0] f^SSW-, S*7/WX36b©^7yK 
JI 2 l ^olES t , j£j6S&2 4 hco^* — =>-^(4 x -< 

So Mff'Ffc, 3SB3 6 bXI4*#&K2 4 h©'<*- 
W4, Vh^— ^KISLT^'Hig^&lCfta 

o-e, gftx/M ^ 3 6 b roftffl*? i ^tjgjJS 2 4 h <r>% 
#Jtr5fc», *?£&2 4 hcD3tA;fti4, B9fcjj*S*l 



(10) 

[0 0 4 1] "TIBtttt, B»3 0i»bt 

«2 7fc/VT*£«rf|*f*»*fct>imBfc!fe*. r 

«rt^lBIS3 02fcCWt«2 7<0»«:«*U ®g$iX7t 

[0 0 4 2] 01OtlS*i^(a5M7 f -'W^3 6 
b' ©fB2*16«|ro«^Brffi|g*JS%S^. Hi 1 \z\*m 
KSS2 4 h t*te»Jte9*^^3 6 b ' cO±ffi|H^^ 
M7^^3 6b' {4, smHtcSs^y^ 

(xi±^>f) e 3 6 im&ztitimw&m&ffiWcmi'- 

•tF (VCSEL) 6 3 8£-g-tr 0 ±fecO^*^-r ^<7) 

fcCDii4S&9. VCSELl?6 38lt 
6 3 6©±ffifcjl*LSittl«!S<0#**£S-tir5. S«6 
3 6tt^TJi2 4COTffliJICfe9, ^6 3 9(4, ^6 3 
8coSB:3tt'-^^*&SS2 4h(cR*ti-S^J6, -ttt 
t5*>, *¥*(S)(-»oTS#t^-a:Sfcfc, VCSELI 
^6 3 8cOEffi(d|a«$tl5. i6 3 9<7)^S(4, 
b<»4, St^-Oftf-Atc** L4 5° co^a**1-. * 
2 4 h <7)-ffif4, VCSELf^6 3 8CO±}C$> 
9, aMK*ffi©«fei»'<^ h/WcMLT ($f*L<(44 5 
30 ° (D^tfT*) flUM!tfKrt&n&. )5fe«-<^ h/H4, -< 

Sffi^fficDffi^^ h/K^BS Lt 4 5° co^ffT?«ttlb 

iStt'T^-^s/^^^ (RIE) «r«fflbrt«i3* 
V\ ^*WWttffi^ixS^^i4, ffi^Lfcy y>/5 

Ji3c:i4s*t«-i|sf * r <Dm®v±.icmm $*5^t(cj;o 

m (Ag) , 7;K = 7i> (Al) , A (Au) , « 
40 (Cu) , ^Pi (Cr) , ^Vi/^^V (W) , 

y (t i) 3fc^*s$*n» s*«t»©«fctt, -SHfc?- 

?V (Ti0 2 ) , r^s^ (S i o 2 ) , r^s-f 

(iMtr^$=«>AAi 2 o 3 ) . mitm.® (zn 

O) , Wk^nA (C r 2 O3 ) ©±5W|SHa!)i 
fig^ttfc#S^m^»tS^>65#*tlSo ^6 3 9cO^« 
J4, =>TJli^7i/ KScO®Jff^coS('ft#bT4 5° 
*>5>H*^«Cfifc*(t^l2l-5o IBSf^^as A n = 0 . 0 2 

x-hzm&i,^ ±3° coftA^af4?>o#^rFs$ti 
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Sr^-TS ^ t **BI U 4nO»S0. 0 2coi#tr 
14, ±.m<D+3° W^&rF^ffiHfcW 1" 6 4 2° 3i»fe4 
8° S-C^aftasSteSixS. «6 3 9©fttJ9t, * 

n i in 2 *r*i-atm»©**fcJ:oT«j*S*u £ 

<t 5 *3t«r^-tt, a?i&s§ 2 4 h (Dffiiz-momm lizw 

i-53t*t»-C**-f5ri:KJ:5f^t*ii*. 4 5° ffl 
£#*8©iatt, iS^tt^TOSrffiffi U SHft 

4 TSM* - > £ *S * co f KftftflRIt 

[0 0 4 3] Hi 0t£^£*t54 5tC, $g#-r'W*3 
6b' (4, VyyYMZX <DT('fc5*mJl 2 5 b izS 

5tJlt;:||;i£3x5 4 5ic, «tfti2 5a^i2 5 
b^MfSlflC^-xMl 2cO±»C^SnS.„ € 
2 5aRt) ( 2 5bll ^77 Kg2 If L<»37I2 
4cDTO^-atriIS^^y v-tt#!|6|-, ii^cDTtf y ^ 5; 

**T"b«:b&V\, *3fc7^-f * 3 6 b ' ©^2 714, 

flttt) . TSP*«i4, 

SIftJf 2 5 a IwJgriiSilS) o »17J'^-7-f^tm 

5 bco^-c^r^-v ?'7*?ri»t'bj;v\ vcsel 

[0 0 4 4] StSl 0&tf 1 0' 

«2 0Srff»i-5*jSfeO|tlfiWioV^Hl 2 75^1 9 
012 75^19(4, fp»(f>©ett 
S«2 0cojICDBfrffi|2]T*£>3„ ia^$^fc»Tffilli-*5V^ 

2 8{4SW£p9^oT^$£*i, Hl9fc*S*tSJ: 
?(-> 7t^«S§{47t*^^'l's'^y f ^W^2 ecajfettia 
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[0 0 4 5] El 2£#I$1-£>K, 3/^7*^*2 
6<Z>Tg&Sffi2 7(4, f£*ft«fcS3^T4fc*10>att©* 

iM)t!)y^77igiaoT < -<-^affii2co± 

I8Cfc6ffl77'f^yh^«Sh, S£l^f4, 
ZtHbOT?^* Vh^-^f4m«2 7Sr*rit-f-5«rlC 
^-*S«1 2C0^ffiT?3is/^^^^ttS, &<7>I*ii 
LT, 77^12 1*!, Wx.fi, 7?$*y-r- Sr^s 

5*^ ; fci:iKc07 5'^fc;7f?y-l' JfOP I — N 1 0 0 5, 
#y-f5y, sfcVM4, 31 xK 

Jf2 1GDff£(4, *©ffifl:xaicJ;SiR»ate. 1/im 

[0046] S**^-9*/<>f * 2 8 <D 4 5 *«»J<03tm 
*to&tt. «P£ L < {4, m 2 1 607 y XfcJSJgftasjl 2 

S'*ww*#i> 5 7**mi o tffiv^jaa-c^s-rs 

#t?fc5o 12114, 7y*ft»HtaS#ftf *ftfetf7 

ffi-Hr^fcfe, V7 h/jc<— *v^teaSrlfcS*v5. S 
2 1(4, ftfc, «*tf, «l, flRW, l*W«L<f4rHP> 

fc£*t5o ^coH^tt, {B^cogPfp2 8COTt-fcS^S 
30 ^«)«|Sl£«*S^-t-5 4 o Ktf ^H5o 

-<-^rV^i4, tyUffi (Mttf, S5fp2 8) COTI- 
[0 0 4 7] BBB$ixfc#«Bfp SC&2 8) <D 

«s»4, si5p o p^ 2 1 <d#v -v-ttmcmm ua < 

40 ^oABU4^p?,©TlFB«ffiSr^-r5J;5^^- 
-^r^tvS. mlg^^^T^^5*ffillgffl^, yy-> 

9-Y-7-i4, pT5o C3 p5:IBB1-'57t*«/Hr-^5„ 77-f^> 

(fi»Jx.tf, Si5,Pp2 8) Stf/Xli^-^tKl 2C0±(C 

fgttkftSo j£«^i4, <asiJco^p B p{cT7>r^ yhv-^ 

so ffl«g§, f L<<4, *^^A^^T7-^^f4, ±2/iin 
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[0 0 4 8] ±!E©iI«J, ffi*<Dn& (0>Jx.f4\ U&2 
8) (Off $14, $?*L<f4, ##fc»<» 09*.tf, In 

^51^(4, Xifc : Yablonovtich, "Vapor Phase Epitax 
itial Liftoff Process of GaAs " , the Fall Materia 
Is Research Symposium t;ifEft£;JxT V^^ffi^ if? 

tffiffl-e^s. ^f^-v-^uy 7 (elo) t° 

n-feX(4, GaAs (# y !> AfltiH) iA 1 As {T )V 
5 =^Afflt|g) t CDiS], j&W4, GaAsiAl x Ga 

i-xAs (T/u$=^A • #y ?a • mm t<Dm<n=- 

y^U- b©^dS^»fC^:tV^S#*J-r&S„ Ga A 
sM*^feftT> A 1 A s 0>Jf tfSi ^/Ufigg 
(0"Jx.(i, MB E (»f»if^i'tMfi) , OM 
VPE&f) KioTJiflBfcJBjatSftS. GaAs t A 
l x Gai- X As ©Jff4, *-\?$*i/^>\<&3X- 

ioTAiAsiCM^^, ?/tn*r l 'U m 
mRXI±n^ y a Vjf £ #{C±g|5G a A s JgiC 

mm* h y7°m&'<-yi"<—~>3^m<o±.uRxfMW£ 
n^^wxs-c^^tL, ^s^tifc^y v -is 2 3S. 

ft* L < (4{SSiJ<DT KfyT* Og&O^/M * 

a A sJftC^$tu5o :ffli547Wfy/li, # 

t Lt, (My 1 a r (R))<£>4. o 

m. 13*7*. l£l^{4, 7k&AK TWfy^tfGa 
As«fl©±Bte»lfcl::Si'L5. S&©£fti4, A l A 
s m ft Q X-f 5 7 y < A y ^ >- y* £ 

GaAs JlfA l x G a i- x A s USh (0![x.f4\ 

tlX^Zb*) /Ky^-IKtC^#Sttfc**Ga As* 

ttSo #!)^-»:fi!»Snii#, 12 1(4, Btt# 
$t*y7i-<-^y^i$^ ^p^tt^ttJf 2 it;i 
£*lfct#tcjf2 l±tc««F$ix, 7Ky-r-IK^P>«ltt 

V\ *ttSLfc&JRA<y K*Sffl!ftJi2 1 ©±{c»J5R*it, 
^f^^i/^/Px^^ii, li;f#yf^^ Aus 



(12) 
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ntfVT^ Vy\ Au I n S n^Vf^ Au I n 

[0 0 4 9] SMLfc^f^drvz-V/wy 7 h^T'o-fe 
*f4, A 1 A sjf ©ftibflt^fflS i G e 

», SiGei->!)3y (Si) iwWT-^SSr^-fS 

[0 0 5 0] i^co^axSffi, 3TW^/S^<@/r© 
ffiA (0«X.«> 8B&2 8) »b*l,fc* 

»* LV>^jfe<DHiSWt?f4, W«Xg(4, iH^coa5p°p 
(^Jx.«, §|5p d p2 8) Wtffli<0±|ca^5=T*j-i|6f<0^ 
-7S:|^*L, m®2 7W±iSS:igW$-&5)o idBpi] 
112 711 $f*U<{4, -^{c^t^ix 

*»hTfi<fti. S^c, *H2 7(4, »*L<I4, 2J1 

ir7*U-r-VI4, ^^^^T'VWi^/iflUt^ YyVUn 
{c£f3»^^tt2>o 0l2l^$jxfcM©i|^|:, Sffi 
2 7J4, m<7>TU-y-y'l'4 J r2 7 x t, ^>-^^x^© 
<Pm-V-7'V-4-Y2 7yt, ^©±g|5-y-7' + 2 7 z i 
£"£tf„ ^^^^X^f-7*l/'1'-T-2 7 y 14, 0. lym 

f/2 7zl4, 2 )/m75l2 0 n mOgSfflcOff^ ^^"1" 
30 5 0 jKy T-SMb^K, ^©t£«^r«'>$-&5fc«>, « 

/w-Ji) Jc±oT«to*t4. *AuOJ:54flli«>A*Sr* 

tt1R«:«^S**fc*, =y^r/UJi« : L<f4^^Vig<© 

fe^Sr-^if ^ y y ©4§#, ^14^ ^^^x^J; 0 fcii^ 

[00 5 1JI21 *S«S!{k*^fc«, ^V^I4, Jf 2 1 

40 ic, 12 lf4TgRfl«2 7^©lfTSr^fig1-5fc*^^ 

•So T©{iBi4HI 1 2(-*5V->T T/WTJ tit* 
3*ITV>3 0 ^—^7tfei«PXO{-tt>9iC, /<-f77^ 
~^^f4, if 2 U^^Stt^^tT^-^^^mL 
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JE fc* © lS-«&* U T t> J: V \ 
[0 0 5 2] 12 1 rttfVW TT^-f-^li, Itmtttf 

» m ©^^y^ (c 

VD) ffi&tm«i£ttf^K>o*«:£tr^0ie£0* 
«£#fctt#«r*8f S-fcS r t ft < * 

-esssrs. r<oj:5ft*ro©-«fti8»*fi l 5«N::, 

S®^»*£tiftV^J; 51^ ia«^^fcgI5p n n 

»fi2 8) ^7tH/^WWf^yf T?*fflW 

5 Six 5. «W»o#i6SttfflStt4»S-K, 

5its!>a#J(£Jl2 l±X*x-><y? V ^^$fl5. K 
JBtt, -JRWfc, il^nAfiittti (ffiix.f3\ 2 00 
tynhn-A) fc, K*>J:0J*VvM| (fl&ff. 2 
Mm) £K«fc»)fl*j££;ix5„ *»<e*«tt*t»H:, 

[0 0 5 3] Hi 3 £r#fiB.-f Sic, ^^yfr^^2 
6ffl05«T-JtW»6 2 6tt, 121 irflSBiJO^ a °p 
(i, Sl5 D n p2 8) (0±K?|f*SJx5 o «*3fc«-**6 2 60 
Stt, Wco-a (##&) £x-f 5^x^*2 6# 
^$^TV>S#0fiC«LTJo< >fc p {Z.s<#——ls?£ 

ytttfte 2 6 ©#ffc^rofti&ttft^*— >i«&ft5 0 

**«*tt9ffltr (02o^#i©ri) . &©xg 

V=>:/?rtf5 (I2 1?r»;i:) „ *rof^3tW 
2 6©lof IBttfc/^-s^Ht, ffit©&©& 



24 

&&-ssm-?fttj:^m&^ y* b us?* h 

[005 4] 113 L < tt, *STSTtBft/<* 

-xy^©I45HIffJ«fflJti5 5 ftttttfc: 
fit, J9£tf*0. 1 /imMl MiiKD^V-y^x^jlJim 

*ytW&6 2 6cojf ©itcjf^^ax, z<D*i/<rxT> 

^£ft.5c =^fi % ^^7^16 2 7 

±C7t hUv?* MWL, ^Hft^V^xV^ 

iflllfbMS&&&ffi^T*£ft*i' ; y*7 1 >'«r 

6 2 6©Jl©^^-^s/^^^CC>!fem^*$ 

W^x&fcijs^-c, SWft6 2 6<r>mtf£htMft 
Sr««1-SW»*hy:/JliLTfcfflS*T,5©T», Xo 
©g to©/;: *&3:o 0 ?^fy©ftb9 {cftfe^Wft 

30 t*\ i©4i> mmvit-wtimm. mmvtzm 

[0 0 5 5] ^tV^-f-f^ CVD, ML 
Dtcj;oTmT-7fetf^6 2 6 5 ft t> 9 

!|sf<D^s'^ , SriBeLTt,J:V\ ffilx.fi, AlGaAst 
GaAsW^SOf (XIJ, InGaAlAs 

, ^u<tt, 1 

40 nGaAsP Wy^^-^P jrA-St|-i)y) ft 
MLtfci< < gBp°p2 8^S2 lt£Eft£;h<-5 

iHi^icg2 lfcEHLTtiv^ (i^«Fia«r*t)ii^gae 

-CfcflMafc^) c r©WIBftffil«, HI 2(-*5V^T, W 
^6 2 6' t^ti^f-yyb Lt««t*Sfl5, 
©#£\ Hi 3li:*S*tS>KlJ^-tt«^3l6«-»6 2 6 

so 6 ttme 2 6 ■ &mzmmir?>m&&m^r, 
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^t*#s„ mm* h-y?m6 2 71*. »^t<«, §ae 

tl5o I6 2 7li, ^^7°6 2 6' 0D*»W*»ttSrPi 

14 ft ^ ¥^ft<D-SB * 5 <fc 5 31 y v ^ $ jx S„ 
:wfy7'6 2 6' »^af4. El 1 4 75M2 1 (CgSLT 

[00 5 6] 115 ^ifSl;, i*<7)XgT*(4, 3ta 
Tlffi-tDJI 24^7fKl2 1 i«SUCOg|5p D 0 
f4\ g&p B p2 8) tM6 2 6 0S^«li (XJ4«^KlR 

SP) <o_htcffMT5„ rwg#jrofc«>, ^tVa-M 

i4\ 0S£4rS#^4fc»©7y*fls#!;>f 5fOP I -N 
3 4 0 5 i 9«^^4x5o teitt*yi<0»£\ ^HSI 
{fcWtlft^#*i'ttW.E-C&3 ( , 12 414, 7y 

(4, KitTcS-ioT^x.^ilSo J12 4<DJ¥${4, 
L<(4, SSfiS^y:/ (0!lx.rf, gB B °p6 2 8) ©ff 

^L<I4, 1^*^86 2 6<D— g&<DJl£tfn>-f ft 
*vh$v^<B9 0%BLk-C*>tK J:0#*L<I4» 5 = 
^s^XtM*?^**^ 2 6©-«J:9 tffV\ JtiDfC 
^c^ftKl'tiSftfcJf 2 4tf>ft3!p<)ftJP£f4, 3 0 Mm 
*SSt?fo(9, «fc tJftSllftKltt, 3MmflI2 0(im©iiS 

[00 5 7] 116 fc#R8-r3K- S«C0*ffi{4«S*s 

2 6M2 8 t*/iss2 4©»^sr**"r***, t/tm 

[00 5 8] ¥ffitt(4, 9 . ffl^rtcD 

«ffihJi<n^-©t«|Bli«$*L<J4¥«&K*Srii*5Fffl 
ft («L<(4, »*tcrgft-f5) S^^¥ffi(c*fLT 

sKn^-of4"?>otwaa^l:t?fc5o roSlJfefttt, # 

ft) ffl'J5£fif4, »£fc«*rtfc:fettS*fa¥«)¥a6i6»e> 
©il^cff^o^roftMtfee. J; oTf4, T 



(14) 

mOtii (-t-ftfr*>, 4 cm2 ) fcSoT&fiiJ^&W 
S^P>rofK$©«P>o#<0S^:ffi^0. 5;zm£;g;tft 

[0 0 5 9] fc#*ffi3r¥»tt**»«fc», gR&jW^W 

* y K t «rfrtc 2 *^ y Kfllit «:« ffl UT fc «fc V \ fflg 

©g#J©fc», ^.7 !) WpH^r2 t 4 0^C>ffiS-C<g;T 

(4, a^7tW^6 2 6 ©«P©8IO!6»© ry$-j g|5^ 
^, XtCfiftSW*^ h?7*f6 2 7 Tt^tfeSS 
3g L < ttJtm^^^-f ^/4S#ffi Lft V^dK-C^-^SiR 

r©i 5ft^5:-gB^f4lll2 l(7)£TIS»^$ti,TV 
S. ^S-SMHi, *LTStt«PiS.i:LTffiffl$*T-ftV> 

tiWilS© r7^r>a^y^j a^^lST^* 

#ifi©18^ hy7*^«^U< HtiBV^JKy h©^FJE(c 

»J**n5tt»«r**>U 7 s y >^2yfti46?^ 
^y K«t 9 t>*6>*>v^y b*<Djj&J:£\,\ 
so [o 0 6 0] mi 6{^^tt5«t 3c©MiixaT? 
(4, 9tKM2 1 ^riiLTT§15«ffi2 7*-c^$Jxfc^ 

5wttJiJ;t)^$n5, 5fe©l2lrt©/W7©M 
(4, €2 4rt<D/^r*S^J*$ttS4TiiP>*T'b± 
<, 121 2 4 ©/^7(4*-©/^ TWfl&iim 

*t*«rfc, 12 4rtt-/q7Wt5: i^pffg-c-fe 

[0061] in 1 7 s ft©igi4, m$m 
xh k> , &fttmnm*®*m 2 a ^wmzntc/u r 

(4ftl\ iSfccoXSi: Lt> if^h77"16 2 7t > X 
h^!27y <4> r©SSrfiSft«^JK 

so izm-t-ztizxixmis&tiZo ?>?xT^mmxh 



ft M 2000- 11 4581 (P2000-114581A) 



27 

x.ftv\ ftroXST-tt, 3t^iSSS^S2 4(cH^^ti 

u x&m $ tvne v ^m^x/^-r * (DwmoMR s 

12 4©g|5#6 2 4^iit5r t^J^frfrft-So H 
2 Oid«:=iTJf 2 4©SB#6 2 4^^*$tl5mIWS14 
SS2 0(D±ffillI^7F$ti, H12 1 (C(i3f@co*^&SS 
2 4 j - 2 4 1 £H/&1-5fcfegB:9-6 2 4 ;4S|&*£;Jtfc 
t£©«l*S«2 OraXHIH^Tj^tL-O^,, 124^ 
*^ttfcgB^WTiCfc5«2 1 ©gR#i4ig 2 

rv^ 0 roigro- at lt, mT-fttm 6 2 6 rog: 
h«> x^r y f-x^-r ^ 2 6 (DMtt&mteYMftmMvw 

^7fe$ffl6 2 6©-gB©/-^-=.>-;m N ^^ix^^ 
t Jl 2 4S.TJ«*^*tiiSf(0-Si5cD±(C|g(t btlfc^- 

^6 2 6<D®i, ^jK!f§2 4 j -2 4 1 ©iffilJ^ M t 

fc— StUfcv. #y*A-flt3jf (G a A s ) ©.J; 5 
III -Vim<Dfc-&yo&±?i'a 2 6 t LTffi^Six 

a£tf5 37124 ©ffljff * £ 0 t *Jttt**£tt*# H t 

* . «^*WW8"fe 9 is 3 t < liiRfch 

I, sg«8§2 4i-241 tmiti>mWt'V4:Oi:9'>3 

[0 0 6 2] &©Igi Lt> K*m©« 23/JS 

i2 4tW7-7Kf2 1 ©gtti Lfc«^©±{C?gfig 

£ti5 0 rn^<tt), Tt^tjsss 2 4 j - 2 4 i ©flsffif* 
^ 7 v Fttmx-mfrtiZo zomtiKomzkim 1 8 ^ 

StrCV**. ^?yK«fH4, K?iSW:M6 2 4© 
S„ 12 4©&Ns£*lfcg|$:9'6 2 4ro±(cm/£5Ji2 3 

©XSdS^tjtLS. SS> Ell 6X1*1 7£#J«H-3 
fc % hy/|ll»»6 2 4©^*f (CIEL1/H4B 

ic^fcH, K*j-JfsKcofS 1©12 3 tmm<n Jc\z.Wo 

J*£;ft5i#ic;ELWiEfil-ffcfc;ix.5 0 r©fll©Jl 

[0 0 6 3] 3teWR»$r»*-#-5IST?tt, «T<BEfc 
•5 ^ » M £ %JK L T <b ± ^ t B it) h fi 4 . IS 1 © X » t 
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LT> S-?-7tWi|S|-6 2 6©f l©/<^-=y^«©# 
3\ « : F-7tWS6 2 6<D-n&;<9-->9'-rZ>%2(D 

Xft©/^-=>-;/£J3V^lJ,£i±, «^3tW)(S|-6 2 6 
t®2 4©pC£fc/'«* — =y^t5t»!2©i?fi' 
^XSSr*6ffl"t-5rt^«tt), Myf7^^2 6© 
Y^8S^t7fe^)SS§2 4 j - 2 4 1 i©WX'^7 

[0 0 6 4] %si<omtemkmz.®.mzti?>$&2<DmM 

T$m«:ttfl!L.-Cfc.fcv\ l r©j;5WW4s — AStttfc: 
3 6 5nmM4 0 0 n m©«6ffl©jft*Sr^T-f 55fet?S> 

©T\ *D*teH:*?y KSibrfPffi-rs. r©Jfte, 

^•Cgift^lc^H^-tirSo ftftM2 0is^L, ffiS 

3t*jft»S:iifj*i-Sfci(>«fflS*tfc*J:*)'bfiv^ 
6O0nmMl. 6 /i m 

TtW^-6 2 6 7)5ft^ri^(cX^-=>-^$^fct 

ic&titzmcmf-ytttme 2 6%s<9—~>9-tz>tz 

*i5»^*s*>5. JtSrKjeRMBJScW^JW^WJi, Mc 
Farland ft&l^tT "Method for Forming Optical 
ly Active Waveguides" t ^ 53§!3©£ffc©*H!|#fr^ 
5, 5 4 1, 0 3 9*t|B«*ixTV^ e W 

[0 0 6 5] El 1 Si£7jk£tl1z='Tm&WtTM\ZW> 

x, m&W£9 7yYm%*Tm<r>±.\z.wm-rz>z.bft 
wnM9^if KS»^«$ti, jJcv-e, 

**tfc*ffitt^ 5 y K»rt^**vj»5. r©4&-&, 31 
«W^9yKJItt, WmTM&nt>tlZffiK, =71© 
±^fiK$ttS„ r©2gic£?.r^n-^(4 s =>Ti: 

B©w©ii#a©¥*a££ft&u **wa**fiT* 
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ttn<Dmz tmcnm, *L<tt» **L«Tfc*$j:s 
a****!,*. ±«b^*©» r 

tfc<tt), KJI«>JV&tfCflflf$*l*S. S'JcoT 

7"n-^(i, 37|fL< tt±»^7 s> KBOV^ffwB 
B^fcCMP&S&ffibfcV^SrCfcS. 
[00 6 6] *IM*lcJ:oT«fl:**tfc**Jll^«»*r 

tlBJSffi, ^L<{4, 

[oo67] in an:, ft«<©x@-c, ? 7 

y KB 2 3*iijgi-5^T*s^§n, ^^fyf2 6 
^0±$|5mffi2 7, lgl^3 0, HE*Br'<y 

mat, u— erinx, su 5 , 7*hyy^77^ 

***fe«rttfflLT*«tt«-»T?aE**ix*. Wl-fit, 
»* L < ttW«tt*m-C*> 9 , 09*.tf, l@fitft>b0£L 

v^jsrofro — dt*$>5 0 *aaxss:Bij«-r5fc«>, * 

^s^itSRfc, 5g=L<fii, *A*y*y V^Sixfcv'- K 
B*fiJffli-«— «J5c«*»o#jfeSr«fflLr, 123© 

*^SK3 Oftt^y K3 2 *mj$.-tZ>tzlsb'&MO^y 

5o sH^fit, *s— KB SrB 2 3 <D^[g\£.fc t , 'UTT 
fvkcoMz*'**;? y y^Ltfciw iI3ttf>7 

K 0* Jg>& $ tl 5 t T? (4 /£ V > <£> ± I £ o t ffl * * 



(16) 

■^-B©±fc^SB*^"f5i#, ^JRBSr^-fS 
mfic, ^t*5*BS:JKy^-Bw±f-^^s'^y 
■fSrt^a^LV^ 2 00tV^fn-A75I4 0 

[00 6 8] »o*»©*!i«lS«:iIiH-3 - 1 *C«fc U , 
0 1 0 C/TJilfcVC S E Lf/W ^ 3 6 b ' $r_hfBSi 
itX&iOfa^AftSo f&-fc, KJI2 

ft, VC SEL^/W^yS5B2 5 a IC^fS, ^t°* 
^ri^-V/V-y 7 h^-^^r-g-tfVC S E Lf/M^O±I 
fit, 12 5 a (;:S#£<a5i!fJi-, 0. ljmfllljm 

i©jilJ<7/W^tl2 5 a K&*£-e:5tf>-?fiift< , 
&SBtfWcsELx'<^*cDTffit^£«£*i, ?*/<-f 

20 »C, *mS 2 5 b ttB 2 5 a TOB 
2 5 b & -7 y 3Mfc # y -r-*t»«r* tP»^-, y7K- 
^«i3a$^ ffltZtlZo iCOya-fe^S^li, VCS 
E X<D±Kmi£&m 2 5b <7)gB^-^^*-T-5fc 

iSlItliVCSELT^-f^^flt^ Wit 

iryy KB 2 10>£j&ft»&tt£ 5 #)«Sril*6 0 BIO 
t*Snfc«S6 3 9 ■2 4W4ilt«tl ( ^ 
t^-TSr t^T'#, a#ttB2 3*s»^**tfc*t 
30 J^fig$ixSo iE(c:p^L7tJ;9(-, Mfit, *!ctHB 6 3 8 
0±tI45S«-?i2 4%4 5° <75£l«T-i5DISTU R 

&JSffM£;h/fcVCSELcDft;b9 ic, # 

^isitvcsEL c-r>5c*>*>, tsm4iwc 

SEL) SrttfflL-Cti^. Wi^rtfttfte©*^* 
it7°Dir^.f4 x ±.W?7-y Wgfc±mRVTWWhm\z. J: 

(W) B* s VCSEL±Wfl;ffi<7)ftt5i?{Cffiffl^ 
OS*^axg*5^Mg7t*^?r»jt-rSfc»^ffl ^ix 

[0 0 6 9] ±Bf^K«IU:*JV^-C, ^B^coW^SBfpli, 

roiBgt?^ 7 y KB 2 1 (Xtt, VCSELf^ 
7.|£*f-f5B2 5 a) jCftjUPSixS. U^^L, Ztlb 

so y^$n, gPp R D2 8tt^Sffifc7}?>xi' y^iaotg 
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KJB 2 lf4TSBJf 2 7 0>]ft££fttU&ttSJ:3K:'-t4'- 
= ^^foixSo lfli&2 8#r<&4; 5K&-&£*t3i:, ^ 

[0 0 7 0] Sp° 0 28 £«ig LT SSKISg-T 5 - fc 

a A s <7^-^^P>Sl5p B p5rl^*1-5fcfc^ffl$tL?)A l 
G a A siyfy^IIB, SB ft 2* * 7 y Kg 2 1 ±(C 
»iSL(cgag$4x?,*-t:-Jl®$ixS 0 &&4 1 2±Offi 

g|5p n p<lriR^-r?)3it 0 ^dr->^^e^ib^Bt-r2.fc«) 
*tf$^-5 0 It, GaAs^S«BEHi 

y Kg 2 lfc*Kl,fcB«£ih., GaAsSS 

$tlS 0 VC S E Lx/M *.ro^-g-j£ x wJt&WIifS 
(4, Jf 2 5 a J125 b <Z>TKJ&?Sl$*Wt&JKg t & 

[0071] mmr'U xffi&fc&m&i&k-mt-rz 
ic^§tisj;5t-x ^t°**->-w^jgg§3tm^;fi4, 

GaAsffiltMU > ^9^-tf—>3 >*Q;a$ 
ft, Ig^roftm^'M * 6 2 0£iu£-f 
-V^ft^,, Ga A s^t»8S3TSf4, JB$r*^A* 
fc*ffc1--5#, 0SL<(4 MMX£*j|V— tf 

*®6t*iRifcjBoT37*t4t) BSr* 
SrW-T^p i nfcSBargSrff-rs. + ^ 

fc°y-*-->-y/lWIf4, fcfc, iB»©^^-=^^fi«*ffl 
[0 0 7 2] H!8 4{vl7jt$tt5>4 f>W^6 2 0 
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Xf4\ r<— * 5 4 > (Vaseline) ^ U < (47*7 v9Vy9 

#J(Cj:oTff:bft5o 
[0 0 7 3] B8 5te*3ft5J:3fc, *MW*WR*y 
yYiry^Mz.'^ xW*->t/V'y7ht77 ! ^^ 
6 2 014 #9*, Si, A 1 , A1N, j&l^ 

10 (4, feSStttt^fett *>ftfc£« 1 2 CRtt & 

JlfcT*^?? Kg 2 l©±fc«PSix5. aitr^*^-y 
7 Ft7f^^ 6 2 0(4, 77 ^7*/H7— /UXjj 

Al^y Kg«>±K:»j*Sftfc»a\ ittttf 

Vr-f>^ ttA/flrsffVfW^ h7^xyh y 
yM^f-f^ (TLB) , SSiHtBSa^SW (W I 
T) (4, 3if ^^rv'-^/uy 7 h^yVW *6 2 0£8l 

20 -t/wy 7 h*? 1 ?'^ X<D$tm*. HI9 175S9 8fCli 
LTttW*n««IK:**ixSJ:5fcAJIl't?*«*ii5. 
[0 0 7 4] ^\?9%-i/^>vy 7 ht7EI©p i nS 

«)> =7i2 4S^7 5'KS2 3ti, @8 6t*$^V 

WiC^$tlS„ z'TtDmZ&P i nl^9M«)9^ 
tH]^« : L<(4^«:)KroJ?$*«(C^SL, p i 

30 T^J¥$Wffi>{i^ c c*-^S:U ? /X*4^»i(4, TteaS© 
8**Sr»L<tt*fllS*J!tV> ( , CVD, ML D, 

fc*9. mm<ofa& (-rt£t>ib. &-mm w&mzti 

S*. MtlSCT, ±t«Lfc='Tg2 4cD^ffi(4, * 
ffifl5»&*»*Rtf-«M4*i«»5fci{>CMPtJ;o-C¥ 
fifb^n-So CMP{4, iWSfyt;H)7h*7f^ 
^^6 2 0©lSo?y^7y (w) ii;iot^± 

[0 0 7 5] HI 8 6 4 5 K, ±fld^ 9 y KS 

40 2 3|j37i2 4 0±«8^^#5. nxt£t)»o 

0»aEttA!Bttfc3TJB2 4 ±9 t^9y Kg 2 3«7j 
so -c/js$^(D-e, y KrtroW^SBKtittSfttifc 
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!4, CMPfI«BiJS37/^7S' KOMltiS* 

ftft±HJ^ 7 y Kg 2 3 f4&g£*u vyhfr-o 

W5y Kg©P.fl©;|&#SaS£J#Jn£*S©-t-fi£ L 

[0 0 7 6] EI8 7{^£ixSJ: 5fc> 37124U, 
^ftV^SSSroifK(-^^-=>-^$^, ftd, EJ8 8C1 
*$ix-5J;9i-SiJro^7S' KJ12 3' ^gv^i&SgcD 
mmizB&£frZ> c ^7S(;ig2 7|j: > 08 9l^ 

^Si^cil^t^/M^e 2 0S-eM^ da 

T»7 7 KfflS^l 2^SiJ»S«(c^$ti, EI 8 
1 (C* £ ftS 4. 0 ^TUmM 2 7 Xt)t/W T SrflsJW* 

Kg 2 1 f->a y^ilf^WxoMi 

Icfrfc>ft5»£\ S«B&*&tf*B&Jl{4^-e;SbS„ 

IffcSo £>5CJSi:t> /^y7r*K-i6 13i5 
Sii^77 KgiOfflKrfHf §*u ^^T'Tif— >3 
^(4, HI9 1 8(c < tS3U£^T' : fTt>4x5<t 
y7r!6 1 3 5^7-7 Kg*T?i6$ixSe El 9 1 7i 
19 8iC^$tlfc*Sfe^JcD^^, x/M*<£>##tt4, 

So 

10 0 7 7] 19 175M9 8 t£{4, 7. ©WltC £ 

2> ftffc&S:^ £ -Br 5 fc » = 71 ©J? $ 7. <DW- 

3f-->-Y/l-y 7 h^r^-fT. 6 2 0' {4, @9 3t*^ 

ti. Sfii 2tt^y7ri6 1 stit^^^-xfe 

1 4»±iC^j5Sc£;ft,S„ *s<— ^Jf6 1 414, ?77 K 
if 2 1 tPIDtt»^gLtt) ±V\ 77s/Kg2 1 
f4:ELlM*gi-;ibS7 f ^--l'7 6 2 0' &ffl<^-OM£ 
ft, ftfc, n7i2 4«^. #e>*tfc«g#f* 
EI9 4t£^£*T,T^So — g|J<D^^tf^df^^/U!J 

WiB3c7jS£ £#lft&7tflt^t4«Cgie $ ^MV 
a6(C/h£v\, EI9 1M9 8(C^^tl-7tllli6^JT-i4, r 
ix£&9&5fc£>, CVD, MLD, MM* ?7-fi?- 

[0 0 7 8] tfcfc, H9 5te*Stt**n<» 37i2 4 
(4±IE»V^ix^ro*-feS:ffiV^T^^-=>'^'$Jx, ifc 
El 9 6fc:7n$ftS$Q<, ^7 7K12 3«J^ 



(18) 

ftSo r ? ^-r^(4, ig^?te$Pp D n (csti9#cte>tifcm, s 

[00 7 9] El 8 3 9 0 , , El 9 1 981- 

©J¥£4 9 fcj*v\, ^filci!), ffivMtJHft&asi&^ib 
f£«£-C#e>ftSo EI7 4i^£ftS4 5f^ 

W*-^/vy7 h*73t37©<@j&s*&/h£*l5*a\ 
2§*#{£M£*iS. :©MIiLr, Mmf^xWsft 

[0 0 8 0] E19 0&tfEl9 8iC{4, ^ fc° * =*r f -V A-y 

So E18 675S8 8^rt 5-a#fl§i-SiC, ftfigJfttdJ: 
oT«fl:$n*:J«**tJ|4*sttfflSix5»e-, CMPIlif!- 

#5o ¥S{fci4, i6WC**ltf±«^9y K»as»iaiS 

t^M^ixs„ #Jx.f4, cMPtfoffri-, ~3oooty 

i/7, Fo-Anf J©?V^7ryM^77 KSffiK 
Jta^*S-t(cj;i9 x CMPte^^XT^B^CM 
P* Yyymt LTffl^TtTt>tl#5o :©i^> Au 
^7*7.7 yK!4^-t?fcS„ Sfc, EI8 375M9 

so =3r -> yug f fo S iKf^W ^ «4 , ? 7 y KS 2 1 (cff 

$tvS. CftibG9H§fCOVvt(4, E16 675M7 7, S. 
I/s Ell 2 75S2 l*#fl8L.Tfti£**t5. 
[00 8 1] ±IBHMMT'f4 — D(Oit°^dri/-t/wy 7 

$ tl5 L < (47 ^ fcMffi ZtiZ 

40 II Al!- X Ga x Asxs/f^hy7^tfGaAs 
ffltiyfV^ «L<{4, AlAsiyf^pTtl 

*g!4Ga Asfc'ttKffi^ft&K InGaAsPtl 
jlL7c:3it°^drv'-^;PKIr~l. 3 /* m75M~ 1 . 5^ 
mCDfeftCOTT" V *r—\ V a VfCftffl-TS £ t #1* * So 

0 2 , WO3 , S i N x , Si ttiflDX O^nm^mn 
S i, ^L<(4. Jlfy-r— ©i5**«± 
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J: v\, v-y 

«\ fiA^c^n-fe.X, WIT, TLB^ifCDT'n-fe-^, 

[00 8 2] *«W©ttWtf»fc|B«J$^fc-t-'<r©7'n 

£*y M7-^«Jt©iHy-r-atjfelSfcJ:o-CfiBtti-a 
rttC^t), ^n^/<— (XBAR) yf-^fmo 

[00 8 3] ±«fc©jg^«©«5«*r »», i g gftft 

ttl«2 0 t^faLfc«3fiS:*1-5#ffl<05fea«l 2 0 

«-e#5. SiJ<£>#|T-«\ fiH4*R2 0H:, IH3 2&tf3 

— #-K) 2 l OfcftifefrfafcSOfl'tt&ift.B. £«bf- 
S«J©«-e«:, &tt*Kfi, H136 75S38, HI 8 0, R 
l>\ Hi 1 8 2 Ofc^SftSJ: 5K> *HH18&^ 

[0 0 8 4] ^MfCiS^lO^^y^^- 
^->xxAco«fig/!i5^$^xfc|g|2 2?rtILT, SttS 
fi2 0©A*^yi/-y (*L<tt, tU*— K) 1 

0 0— W*sp*-(SlwSjf+fcov>TSiW-r5 0 

-VI 0 0i4, 02 3^W»5i5t, W5s/K 
Sl21t, '<9—--y?Z*imfe£tltL^Tmi 2 4 
£ , ±ffi!l^ 5yKSl2 3i &JBV>TrtaH::7lM£i'ifc 
«»<E>ft«&& 1 2 4 a - 1 2 4 h SffittSISJl 

1 2 0§r-£fr o R9i«>ffiS±, U*»t>, -«H4£2cfc# 
i^M-, #Wc:}ott6/<y ^r/u-v l o 0(4, 4<i 
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Ifi2 0^fU #iSttS«4iCICfy^» 
***Kl 2 4©«KSrS%i-fc«), 02 2Cfc 
ft 5 4 <i£>ffittgt£tf)^<Z> 2 <®(£>SttS« 2 0 ttSt 9 * 

14, MCMffittIfi2 0 i©Mt?Jtfi#SriS$fS-t-5* 
RcDgSSBfe^yT'^— 1 5 4, 1 5 6, 1 6 0^ 

±SEO#MCMft'f4g;i£2 0f4, V^SISbfea^ 
9 1 3 1 5 aSfcfoS LfcfiiSIlJte* y^7-4 4M 

^5'^^ (3U4, -r-y— #— K) 10 0©-)K« 

[0 0 8 5] HI2 2{£;fcl^T, fe±SO!t±©MCMS 
«2 0 ©T«fc*>a*»l&Atffiittffl* ©tt» 
(4, tTRy*T©MCMS^2 0(DTffiiJt-fc-5*^SI 

oT, S«2 O^H^^tvTV^tt Cfc±.fttfc&±«> 
ttg) S«2 0#l«SS:h,-CVvfc^£* CfeTXtf 
*Tro{4B) k\ci$ttZ,s<yf7u— vi o 0#HI*£ 

[0 0 8 6] /^yy-^U-V 1 0 OmoftMl*. m77b 
Si 1 fc^$ftfcfa;ftaMD&ftfV<>f ^136 T*fc6 
SSftx'W* 1 3 6fc«fc«JS&££;h,3o 3S3fc7vW*l 

3 6 wta^/tt^isss i24a mssttsn, smss 124 

a lte±CMCM£E 2 0 »IlJW5Lfc#9f4-C«IS^ 
e>*t5 0 roif^f), jgigi&l 2 4 a {4^9 0° fcf4 
gjtfkft, felOMCMlffi2 0<DTI:1hH**£;Jx, *± 
<75MCMS«2 0<75T£iIi®-r5 4 5fcUI&ft£ftS. * 
*f/V X 1 3 6 t4±©MCMSS2 0 M 
30 KS&l 2 4 a«*^Zt'-A^7 P y -y^ 1 6 4$riii^-r 

tf, 5 0%) ^&SSl 2 4 a ta^bfc^KSSl 2 

4b(-^ie-r5o rro7k¥if— A^yy y^ 1 6 4©* 

JStt, /<y^^U— VI 0 0©— jtttt*RW©«|t»a 

-r«o ams&i2 4bfi, &TOMCMS«2o^gaa 

3fOT«iJT% *R8§1 2 4 bfi, ^<D-g|5^MCMS« 
2 OWilSjtiCiitT^-tirSfiilCf-^^^y v9 1 5 4 
40 ^iiigL, -t©»9f-C**»S 1 2 4 b (4, S:{fffli^M* 
^7-44 (112 3*$lM(0^ t) 5rfflV^T»R?S2 
4al;i^^M, Mfc'-A^T/y y^ 1 5 4St/S 

liffl»EI*5'7 , 7-4 4ro«3g(i, ^^yu-vi 0 

[0 0 8 7] aiftSSl 2 4cll 4TOMCMSS2 0 
t*T©MCMM2 0 troWT*7fe«#Srei*f-5. £ 

-VI 0 0ft MCMS«W^»gS2 4 hW^OTfiiJ 

\^mmmmuyfy-i 6 o£^tp 0 £twmcms 
so «2oa»e>©#«*tts a«ffl«i*'>'^-4 8fcj: 
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1 6 0«r»3t^9 0° /cltfttfT, #iSSSl 2 4 c© 
■fricmtbZo itjSSSl 2 4 c(4, €T<5MC 
MM2 OWTftin-foS^fffflliSM*^^?-! 5 6C: 
eit-TS, #5/7-7-1 5 6(4, 3fettflr9 0 o ft(f 
T, *T©MCMM2 0©§flffl»^y7-4 4 
Wt'^SK-hfa^tif #5/7-7-4 4(4, ft£ 
ftLT90 o fcttftlf, S«2 0cD>S8tSg2 4 g©* 
^sp^l-iitT^-fr-So SSS*s/7°7-4 4, 4 8, 

1 5 6M1 6 (XDM^n. /<i'^7'l/-y 1 0 OCO— 

mmmwofeT-mft-tZe m$i& 1 2 4 e &mm® 1 

2 4 c t^(C«fig$^ ^^yy^-tpcsit^ 

^fflL-CHHtW^T*fc±WMCMStS2 Ofr(b£±<DM 

c ms« 2 0 Kftft ^-sreit-r 

[0 0 8 8] 1 2 4 d (4, iim<£>V*n*;? * i 

1 2|:iot, -^■o*T*^7ri'^i 0 2C:g^£ 
;Jx, 9Y%V — xfab(D7T4-'<l 0 2 ±(D3fc{f -§-£§{1 
-TSo *?&SSl24d(4, t 5-*»«T*^2»Sffffl 

-1 5 6(4, ^f-^fr^TWMCMS«2 OcDgffffljft 

^#5/7-7-4 4(D^-±*iciitT^-yr?)„ z.<nmm* 

%it fS:iT»MCMlfi 2 0 <DM^L 
Sg2 4 g(Ciiff$-&5„ 3t*K?Sl 2 4 f g#(4, V« 
1 1 3%ftLX—j7<D%i&xyt7T4s<l 0 3(C 

ig^ix, h o-Jjny&X»W,3<DWmiJ-y7y l 5 6(c 
Si^£*i5o *8tSSl 2 4 f (47fc7r-f^i 0 3^P>^ 

[00 8 9] 1 2 4 g (4, -^CDiffiTSS 2 (Dg{f 

fflWy^y-l 6 0i^»gg$ix?. o rro^fffl^M 
#5/ 7° 7—1 6 0(4, *T©MCMSfi2 0d>f>3t(t# 
SrSff U ^SSl 2 4 gO^lciifeSo ^&SSl 2 4 
gCD*b 5-#©4&il4, miStDVB**? ? 1 1 4ICio 
t)t77^^10 4l;tM^, ^SKl 2 4 grt^3fe 

ff-^(4As/i7 7°u->i o onmnm^-t Lxmmzh 
s„ 7t#s^i2 4h(4, mmz. (m2 2(c(4ia*^tu 

fflSE^75 5/7-7-1 6 OiCffii^tX, V|3^?ll 
5 Sr^L.T7t7r^^l 0 5(e:^$ixSo 1 2 

4 h(4, SlfflMCMlfi^P)^?/^^! 0 5-^(±}^j 

[0090] mmmmz, m2 2t^^ti5J; 5t-, 

®t£^5/ Kl 5 1M1 5 2(Cj;oT^5/^7°U— >"1 
0 OA^MCMfi5ttS!2 OKfeit^SaSo mSl(4, ffi 
t£S® 1 2 0rtcD^mi4SlCj;oT/<5/^7-U->l 0 
OiC^ia^tlSo ISttMCMli2 0(4, /<y Kl 5 1 
1 5 2-(0^cDfc«)(7)mLfcl;2S^5/ KSr-a-tf 
ot 9(cif7<$ttS„ ^^5/^7°l — > (-vif-^-K) 1 

00(4, MCM*i? : L~-/u<Dmxm.nm j %*fcm-rz>ti 
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[0 0 9 1] J^L< y 0-7 Is— S 

mmmru-ii , iss^tc rwtx 

TWj i$fc£ixST W&ffifflLT>bi:</\ ro45 

Jr^-TSo ^JSSST CO— *<D^ 5/ -^(4, 
»7/7-i5gl 2 0 LfclBESbfrs/ 7*9 - 

ttt^iJ$^S4 5(iffitt«l 2 0 £ix5. 

So jtsas 136 ^fl^M c ms««ij (ciaa $ tvc *> 

20 V\ 

[0 0 9 2] /■Sy^^l'-y (vf-j^-K) 100® 
Wfe<D—mht£Wft\zMl^X, VI 0 0M. 

tfiCM C MS® 2 0 CD tf — A 7- y 5/ ^ StiqSE^* 5/ 7° 

7-ico^r, 112 375M2 7*&mLxm.w-rz>. ' 

itbommfrb, T(-fcS^<-^S«l 2(4©14S®2 
o^ibl^*$tL, ^5'^/w-yiootffittifi2 0 
i:<oF^co*ft-^co3t*s'7 p y v^^^^tfCV^S r t 
-<-^S«12(4, 7;i/5=7Af 
L<(4~>y3>', #7;*, ^VM4, ffi<0^*nrtg/iS« 
30 imC:J:9«A^jv ^s/^>^L< (4ffico^*^rj£ 

s/7-Ji^^-^S® 1 2 i:Stt*«2 oroiBK^jf Six 
S. Sfefcl. ^<-^Stgl 2SrSttS«2 OA^^-fi-t- 
Sfc«>, ArjavalingamtelC^^ ^tlfc^HltfF^ 5 , 2 
5 8, 2 3 6^-iC|E«$tlTV^S4 5 ^StglKRtS^S: 

SWS«SrilbT^TP>ixfcu— f\?-Mz.£iX 
fcSW^mSi^ffiffl1-So SUOT7°p-f-(4, S«l 

2 1 Lxm^T^5.~'7J»±um&ffiz.iti'}) =t>"7= 

-/^Srffiffl L, (ffittS® 2 0 ©±ffifcfliiBHjWa*K«- 
P>tlfc) 7^-^cO{K)ffi^e>«*(6](CT/U-5-7A^§: 

[0 0 9 3] 11 2 3JCI4, /<y^y>-yi 0 0 COKES! 
f-A^7°y y?15 4XIFS«2 0©S«ffl«Sl*y 
7°7-4 4CO®*K(C*3(tS^5/^7°l/—V (Tlf— /K- 
K) 1 0 0 ife±©MCMS®2 0 (Dm^m^Tp^ilX 
so V^5 0 /<-7^7"y-yi0 0it ^-^SEl2i:, - 
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(V c «L<l±^yK) 
1 5 1 t , Tflfl* 7 y K 1 2 1 t , 371124 

t , ±^79Kii23t, » 2 ©«M©mtt (^5 

>K*L<ttV c ) 5rtt^-T5B2cD»Sttgl 5 2 t 
K4 0*j££ix3„ El 2 1, 1 2 3fi.tfl 2 514, gE 
KiftlELfcJ; ^rft^ix, €21, 2 3M2 4i 

Kit 12 1, 2 3Xt*2 4J:*>fcfttt5ScJ£tttt<£^ 

£ftfcfcm£/f 1 2 1, 1 2 3S.U^l 2 4i^ffiffiLTt 
f^Sf— s/^ 1 5 4(4^jgSSl 24b© 

«ifiSr«-f 5**^*31 15 5 fc^f*. frfl55 
(4, 3&KS&1 2 4 b©JElfr*i:J4S/<£5 (±#V^L< 

f4, fef 15 5©*Ba»f>Sig#|BH;:K3t£*K — SP« 
l 5 5 SrifiH-r5o r©it, KW^tSiiSB^ 

©Jt*f4, fair 1 5 5 t => T TO 12 4 OH Jf Sf*©M 

»*i©IBI-9 0° ©^ffi^SrHm-fSfc*, *i>fc<i 
5 5 ©geffi©-g|5#l4, ^iSKl 2 4 bb/< 
^lC*tLT4 5° f+ifiro^aSr/f-ro ^1 5 5{i^ffi 

fabofctttDfiLmm-m-tz 4 5t*^5©t?, <@ 

*©&^-^£>©R#tf4, SH4S«2 0t^^$nS3tlf 

Htt, TO12 4M1 5 5t1fJ££;ft,54 

9 tC)t© 1 &*©;*— ^-T-fo^o Lebby mz&ftZtl 
fc*ffli&fF|g 5 , 116, 4 6 1#Ktt, r©±5fc& 

a5f^©^t©w»-efci9, 

[0 0 94] ff «<0«0|Efti©*^«jSfrSr«ffl-r5 r 
t^-Ct, feT-1 5 5 1 2 4 bO^iUClot 

l£«»5j65.Kt44v\ m$i&l 2 4 ba««3ttt=»rtm*» 

tl-5„ *Hi|#W^4, 8 0 6, 4 5 4-§-(rfEtt$ 
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[0 0 9 5] fe^l5 5ri>fcfiiS#|B]KRW£ftfc3tetf> 
-§B#f4, 1 5 3 0>#-A'«r»K2 0 

■ax-mm-rZo 3t*sc:*#?w»4, =7^124^2 

4©BJr#J:j&»fe9«iffUi («*.«, £*W>JBJr*n 
= 1 4 9 t>3fe6»fciE^B*r*) Sr*-*-*. *^S»*3W 
f4, K#*$*xS&©*t$£^'>£*Si iK4«J, /< 
^^v-vi ooiffittS«2 0t«©e»% 

"Adhesives for Optical Devices " , ^4 %^zc\s>7 

*>7rl/^ (ECTC, May 1 9 9 8) (i|S<fe 

«4, #W9-1 5 7 3 5 2f, #i¥8- 3 2 0 4 2 
2"S\ 1#gfi¥7-0 7 76 3 7f, BWtl^HIWtf 
EP-6 8 9, 0 6 7-AKH^$*t-Cv'>.53teJB#H4fc 

fFtHIBEP-6 8 9, 0 6 7*W*B#U:BI!*Sixfcaa 
(SOLNET) (4, S«©W^«tfc 

»«»f«IS*t«. 3totDJ«tr-A«:, -o©#K8S?ril 
^iZ s ^3tt'-A© ; 51-g|5SlJp{c4or-^x.fctt5 0 £ P> 

[0 0 9 6] rjxf>©S^RrfB*«6H»-JP^.T, S«© 

&©t£5l?©#Vxf v^->— Xf4, T^^— 7^vu 
*mSrttfflbTt±V>. ?SttS«2 0©«EM*yyy- 
4 4(4, H19?:#fl8LTtSiBJLfci4 5*VCSELf^ 

^ ©WTj (c»j^ $ tV7t3t^&K t m C 4 5 
?>„ *^74 5IJ 1 U-if5t*itiDX, U— r^fiM, 
Xf4, (»*L<i4, «ft*nfc*fcfft>il5) 7"7X 
•7^y<?>y&m^xm2 5 a, 2 5bM^7yKl 
2 1 ©eficT^-^^rSr^L, r*t?>©7^— ^-t 
^, 12 4#»)8*n5i#K-jRfl!|iica7#»-C*« 
1-5rtlc«fciJJ&££;h,5o »Cf-, ^*iftf4, ±E©ifi 

tv5o 12 5 aM2 5 b©3tK!R^*S^tC/h$VN 
t#©4 5('*)5a©^f'i4, ftWi'VTtt^FR 
T-fe6o SJtKJh (AR) Bt**©Rit*«^***fc 

[0 09 7] 124 (CI4, TtajtjSK 1 2 4 e sftSftS!* y 

■7°7-i 5 6 tm-r^m^n^^y^-^u-^ ^ 
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if— #— K) 10 0 i*±WMCMStS2 OW^fffiSl^ 

#i 5 7<n^,umm^vi?im)&&nitKfti&m<Dm 

0 «ttP>ftfcaffi*^-f«v-if$:ffl^5) u~if» 
«!, *BttfflFlff5, 116, 4 6 1#(Cf2« 

$ttTV^S«t9lC, 4 5° O^a-C^KLfcU— «f& 

-fWMJSrUcWt, El 9 9 75^1 1 0 £#f£ LTPi£$Jx 

[00 9 8] $£3!;* y/7-156 (4, IE»*flr«^» 
fiJc£*t, Ell 2 75^1 9*#JtBLTfcr$jLfcJSttU&IS2 

0 Sr^i" salary -7\zMWLts r. & fc «TtgT*fc 
5 0 rcoj; 2&7.7 7 7°f4, fl&»3t*s'7 , 9— Wfft^^ 
t«*«JJC»W"*-5. H2 5 '£'4, «i£SS2 0<£>ft»f 

7-1 6 6©±C*)53HSfflttSI*yy4 8rtl?»«H- 
5ffi^(C*3(tS^<S'^7 P U'— >^1 0 OMt±©MCM 

7*7-4 8(4, &Jf4 6<73fa#Sr|&VvCI2|2 4iC^^tl- 

flUKi!* 7 7*7-1 6 012, ifl5 8£>|6]#&Bfe^T 
[112 4(i*$ix/c^fffl^*7 7°7-l 5 6 tPICfl? 
fifeSrW-T-Sc ^777*U— v(B!<o*s/ 7*7-1 5 6M 

1 5 8 SMfc/B-rsttfc ^•^7 , u-yl©*y7' 

7-44SrJ!4 8 LTfci^l/^ t 

[0 0 9 9] Iltf-A^T'y 7* 1 5 4©ftf 

5/7*7-1 5 6, 1 6 0, 4 4&TJ*4 8 <Oft)b 9 Wgffl 

(4, ^RJWSrHa-f-ifcfes iSrt-A^7 , !J 77 5 4 

[0 10 0] 112 6'Cf4, iItf-A^7"!) 7* 1 6 4 
K>±ffi0*s*SH, 1212 7{^fi-?r«)»fE|2I^$iiTV'> 
5o r©fi®t*-A7,7*)J y* 1 6 4<£>«5g(4, ##1 

sjstn^Tiftat-i.^^!) 7^ 1 5 4<om^ktmu 

LtV^„ ^1 6 511, 3711 2 4©SII:SLT 

«itf>tiTv>/i^cDT% te^i 5 5 ± "9 hmmzMft-t 

5rt«St#5 0 7* M^T. (7*77* 

xyfy^K i4u— tf*in*s»^i 6 5ffior/<- 

[0101] fcid, B 9 9 1 0 8 &&m Lt, 



(22) 

^*yl>*fett, SfcS^^io&y h^lfaS-PC*;* 
[0 10 2] ^1 T^;/:/'-*^^, E9 9 Cl^ft-S 

i 5 (- . u < nmm.mnn^ 7. 7 ji 8 1 o (4# 

777 KJBS.Varf-^W-VSrWL, 3 
&rftKte<Dj&#Sr-£tf»-£-tf*.fc.5. |«^^I8 1 0 

{4T^-^-y 811 £ffl^T i; y^77-fSi;/^-y 
->7*$^ **Mto^T©*tos»j*SftS. £Ktt 
V y^77^^^^y^f?7°t^7^t5 
#JDW*^J1'>^ K!7-r^7 8 2 0- 1, 8 20 
-2, 8 20-3X^8 2 0-4(4, y h#f6] 

+ K 1?-^ 7.7 8 2 0(4, »*L<(4, 7*n77, XI4, 
20 7^-f+8 1 10>flF^— «a"e*>5. »*L<{4, -7 
■¥ Ky"r** 8 2 0(4, tM«Xf yT'fiiSiX 
5^#y y^7 7-fS7^-ft8 1 I J: 5 
^V%T^— ^+ 8 2 1 Sr-g-tfo K7-7 7.7 8 2 0 
{4, i^ai-^SiffiiiffSfWfcSSfth-rS**, «L<(4, 7 

[0 10 3] llW^Ay h7x 2 /7 p (^*5^T, & 
Iv'th'7-?^^8 2 0-lll U 7 7*7 7^ SCKT7< 7 
-V-V7*£*Vfc?V*-^ 8 1 1©«£LV>— |F|3#£ 

30 -t-SJC, S«2 OiW- 9*8 3 014, BRJW*^fc#y V 
^7 7^S7^-ff8 1 \<D—-)5<»^yi>ftx-**y* 

7.78 1 Ofc:J;oTJ$— fc:j&ift£*i, i*ffli-r^i* 
y b£*i«5.fc5K, ffi»WKi6i#«r*»e>n5. 

^ro^^cDH^i LT-^<Dff,«<D7°n7 7'l'/K4, ¥ 
tTLfc^-f 7*^«ffi*Sr^L, ¥=fTb3t^7*coM^ 

^©ffi&«S(c*f-r5«#(4i/-ifw^/w hA©istt 

dM-SJ: 5fcS«2 oawu— If 8 3 OI42v^(C[p]#?r 
^fef>4xS<, u-ifif-Afi, u— ifbr-A^L<f4S 

•'<— -et 5»-g-> r«5i5^ibf4^i|-t?fc5 0 r©i 

5 *3fe3t*ifef4, rA-f>7* • ^^"V • 77*l/-i 7a 
so — ifSrffiffiLTfciV^ W'— if J$*H4, HI 1 0 1 \z. 8 4 
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0- 1 £ LT^£*l5 <fc 5fc, !)y^57-fj;m 

5 W Lfc^V /«C H/yf 8 4 0 «;«t5, ffl. 

tLTVS, r <£> 7° n 2 0 ©ffijfe&Hi: if 
8 3 0cDfffl»fa£&'£jEU |fc0>T'<-*"**r«*1-* 

^yi^i75M4<offl#;&nriJ?)STS>;h,-C<^5. #lx. 
tf, SiJcO-oO{R!lffi±tc-<-<^«jg* y h»Sr»«1-5 
fcfe, -ifv^/m 111 l o 2 t/T§ti5J: 5ti'- if 8 
3 0 £H5£L/c3:* 9 0° HHE£;h» 11 1 0 3 £ ft 
5<t5f-ft^5->-r 8 3 0-2^ffll^II 

f^Jixs, uio4{ctt, ^tLK±o»e,ns«istL 

4 0-2^^^ttTV^S 0 rw/n-fe^Sr 

fd&lffitf^J^ftS,, rtUi, III l 0 575^1 1 Od* 
-~o<nmmt£i/^ Y 9 8 2 0-3S.U5 8 
2 0-4^ffl-r5roO#Jq^?B«^7 1 y7 B HL, *f 
(SLtH'yf8 4 0-3M8 4 0-4-C^$tl6o 
[0 10 4] WtiMg^Pt^li, RtRK:3K4Mte% 

oT, u— ifJttt, mi 1 175S1 1 3 i;:^£;h,5 J: 5 
(cr^— ^^icjS^^iBj-eiiAU f-r K?-7*:7 8 2 
0 - 4 (4, ffi#4 Lfcfltt* y h«-e»44 < » SBfflSfr 

[0 10 5] mil ARXfl 1 5ttU 3— j — 0^8 

5 0©±EH&iWriiH-efc5. 

OJ; 5(C SBHBOffiH Uli 4M1 l 5l^$ixS 

5*1*0 1- A Jt b tvfcgiJ(0*ffi^ftSSic<i|6l S *6 it feffi 
ffl £ft5 0 a-t-@(Ei8 5 0 Sr«j*tS»^t«:, 
0ijx.ii\ 4 5° ®SW5:9 0 o ©Sit 3 K J; o T>SfS 

ar-foSo *«*l&©»»-<?flfci©*a<, a— J— lids 

»RI E Steffi StlStUTfc, U-lP8»#fttt, ± 

[0 10 6] 011 4«:*HB1-5fc, S&l 
8 5 1 F*JCD3fci4, 4 5° <75glE8 5 0fl2fflESLfc 
^ScK8 5 2^W4 , }-S*t$tV5„ jfttt, #SL<«, 



(23) 

2 4 TAlf:? 7 y KJf 2 3 <D^Mt , 12 1 <D— gUt?^ y 

^H3#ttt^y^V:/£fth,f*"J:v\, Hi l 5fc^£ft 
*$*Wt#L «i4K«&JS^ffi8 5 3(Cio-CK«^ 

*t, ±«o^5y KJiasjtasns. r©s«j4, 

io [0 10 7] ifjgWST" 

tfo 0-m®n&<nmmm, mmm. a 

*bV^^— 1ft?fc*)» THG-YAG ifXIiFHG 
-yag u— ifro J; 5^teroS?^-i»W'-lfSrttfflL.Tt 
iV\ H e O J; ? trfifti UTftffl t i 

[0 10 8] ^©IBICJSGaiPS^ttW^V^y^^^ 
(RIE) ^n-fe^-e^^ttSo R I E^^te, T 

so /<-^-r*»iai-5J:5Jw*s©*iifcJtasn. 

-C, ft»Lfe«^Sli5. Lt, 1119 975M 
1 1 3{C*$ixfc±!B<07 p n-fe^.f4, V— if If— J*<Dft 
t><9icR I E7°n-fe^.^fflV^-C^i9 3g£tL5„ 

io i o 9] mi i 6xt;i 1 7i4, 4 5° <Dm&&m. 

TOs4<$-3/0> j: 5 *3HRK^ 9 y KS 2 l tt, *13J 
^ix5„ i^i's =712 4y6SJ«a$tL5o =TJ12 4« 

12 4X^75-^2 313:, ft/*y7"7-i 
MZMtiL-TZtitbR I E^b<«u— if^ftSrfflVT^ 
^--y^^tlS. *ffitt, mi 0 7X151 0 8tC#^- 
8 5 3-C*£ft5±5fc&**«S;h/'5. S«©l** 
so |4 V Ri9SSiJ©SS«L<f4ilfc*D«-tte>iifc*KfTt) 
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[0 110] ±fScDjI*K E12 175M2 7}Cij%$;ftS J; 
5^if^^*?'7°7-l 5 6M1 6 0»§SfN4, 012 

mtTMo 4> $ A fcfi*i&tr n t a* t # -5 . r. ©ttJQ 

6*)fcXgl40 2 8 75S3 l^^^nn^o 02 8£# 
Bg-TSt, 6©TSBmai2 7£r^f£ 

-rst^lcl^Btic, TSB&JB^V^l 5 9^iia*y^ 

T v u-if if— A^^COms/^V^XgT-S 1 2 11: 

«^1-S#3rKK»t?>n6o *6 2 6 i:R&*m 

■ IS 7tfsj&£$ti, ^^^fllii* 2/ hSPAS^SttS 

5o fti-> ffiMLfe7^-ftl6 2t, W-^y? 

tow ufc j; o ft u—vmm, m 9 9 nm 1 1 3 £#n l 

TMLfcA-f>y • *3j-y • T^U- >3 V (MN 

a) s m^Litu—^^m^zu— vmm-y"7x-?3Ly 

©^Xvxs/fy^ifCiotffotti;^, if 1 
6 1 (4, fl^fLfc h l^>-^?r^-t-5fc*S 6 2 6 Kflf 
S^-T 5 L-~ !f 3tasi8jfli-5 7V<— ^+ iVttt 5 r t K: 4 

l££<QWl££ti?>. JSl 6 1 9 
(PCM) £ LXitm-tZ><DX\ fk^ifcW*^©— 

[ 0 1 1 1 ] IH 2 8 «r#flBi"5fc, S 1 6 1 

IEWXSt(^«^LT««(Z)*ffi±{C^$iX5o «^ 
T, tta#s>7*9-ffl©*&JRl 5 8tfSJf6 2 7©±t 

Xg©*S*i4l2 2 9^§ttTV>5. 



(24) 

46 

siwi 5 8<F>m±m*. mm* b 

y-?m 6 2 7 J; (J &jRtf>#ylf4, 

3(4, ^;l/»3tKW©±mj&£3;h, x n7Bl24b 

s> Kg 1 2 3Sr^y^y^-r5i&gJ4#V\, 

tt, ^m-53t*S|S#rtgBSS*^J:f3 t±#V>B&9 0° 

7 y K*<0— ±#^#£1" 5 t -S5<7>ftf4 
[0 112] CMPWIi|gffi©^#m$i:MSUfc)t« 

7>> KJi*s«ai*ix, y7 h^o^&^ffctfsmm 

«tJ*v^#. »*ffitt="7i©J:©lK«)^7y KSrt 

tfe5„ r©2i77"n-fit nrii^ v KJg© 

±) «!V^TtJ:<» t^ItLt, *»«H:W*iB-C 
itSL«l*«:«*S-&5. Lfc/55oT, =7| 

commit. ±u^m^<^tmi L: T^ ^xiwsos 

yKloMfttlfflSnSi^K. fid«StL5. J5U© 
Tyn-^«, ^TmmL<te±My-yy KJiOV^it 

Jf ±T? C M P 7° n -t X UtT-r 5 r. t \z. i <9 fc $ n 

[0 113] rwSJitT'n-feT.rt, £»fc8t#ffi»::3te« 
a»**4i:$*SCMPW*xa*r*< fc»Hlt*55 
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ffi7 7 y K«#»j*3*bfc«fc»8 SftSo 
[0 114] ^^u«3i0ifl5 ISfi, ±gR^ 

KJI©— gRfcilLT^s/^v^i-sr 
rot, ^-crojte-K^ftffi-eabti,, KJft£ftS„ * 

[0 115] SttJiS:^tfffl3jWS*«Ht» 

CgfL<{4, ^if-#-K) fcSjtKSESiS^ * 
«#ttttS8E«afeE©^ y ^"Catfi • gff 3 iu * y * 
T'u-veDftffi-cgff • 31ft £*tS„ 11 3 1M3 2te 

7 ,; t^ i -;wSfil 0" dS^y^T'U'— ^2 1 Oi^SE 
|Slti-HSI$nfc«jtf*2 0 O^-HJS^J^^tlTV 
•So MCMMlO" (4, _k1E©MCM&K 1 O.K.tfl 

o' tmcjtmx-mft&tLZfc. mcmssio" izm 

V2 1 0 t^-T5S«W3iy ^(Cjg^ixSo ^v9-fv 
->2 1 014, ^<-^JE«2 1 2fc, ffittll 2 0" 
t, ffittll 2 0" .»il»**ixfc**©i»«K2 2 4 a 
- 2 2 4 g t Sr-g-tP. jg&Sg 224a-224gi4, M 

cmssi o" roiwc3tflr*sreai-5fc«>«[fflsn 

So *^yff^^ (Mill ^H2£) a***^ 

-r * roftfc- *» m*ft #4rf5*t- s fcfef£ffl jMii, 

tLT, MCMSIlO" fcl^UotStc^yy-TV— 

2 1 o t iift-rs3t«ii#- K2 8 0 tmm £*ts„ r 

0>»£\ 2 2 4 a-2 24glt *m«#- F 2 

8 0 \z. i o T $ *l 5 V - © y - 7. £ fSS-f 5 „ 

— Vpsf*— KLDWtH^ltt^-K2 8 OW^tSSStcia 
?R— K 2 8 0 ©S£i£gg{4, /^?7"l/-y2 1 
0 tP^Lfc*- K©iyi?l:Si!}i6, 2f@W±©u 

^SrJfJP^^ SV/Xtt, 2<By.±Offifi:CD3t5rl^- 

T^g-g-SixS. r*U4, K2 8 0±©*£:©2<B© 



(25) 

±fE©te^fc*-^7 7 P !J y^ifiMSIKlflWiS 

tifc^^^^^jci-oTuvMc^st^tLSo fesa© 

S)S^ft#«5jS»#fl:ft;{i % MCMgL< «y< y 7 7* u— 
>±-?mn£in2>o #-K2 8 0tt« MCMI«10S 
VI 0' fcEICtSfcatoftSft*. 
[0 116] 6 0©<t ?t!:ffiM%-y77- 

M\ Jtft^Sr. ^y^U-^2 1 0©ig$tg&2 2 4 a- 
io 2 2 4 gi > Ttfl^M C MS«©^&SS t , «B K 

->-©Sf4JIl 2 0" F*9(ClS;(te>ttSo D2 3-2 4ti 
^$tlfc*y7'7— 1 5 4M1 5 6 ©4 5 ftftfl©** 

3iyv ? Si5i-fM^ix-rv^S*y7'y 4 4&tf4 8(7) J; 5 

!4> amfC03fefl:^-MCMS«l 0" «SAy>7yi/-y2 
1 0 tl&S'f SffiiSt^*7ix«3£f£2 0 OOKSB^ 
*StlTV^So StW^USJrofcib, 123 2T* 
20 tt, S«l 0" ft;*-y9-7v->2 1 O^^-fS^ 
©P«ffl««B&^^r^So 133 311(4, fflSlO" ^ 

So MCMSfil 0" ©^14S2 0" 14, £K10" *S 

i 2*»b»i*Siir^s. r.ro«igtcf4^o 

^CO*IJ^7)5foS. ^llc, S^lO" ©-<-^SSl2 

\sf79 2;v2 2 5(iior^^Lrf*^-rsr t*st? 

f So ^2(C, S«l 2(D±®(7)«^ggS3 0' 5:845 
30 Ois'^iEHU l^-fe7°^^^2 2 5rt©ii^©S^ 
^^^^ 2 2 6lc««ttteij8tt'*-Sr i*s-C#5J: 5lw 
/£So Lfc*5 0 -c, S«l 2SriiS^T*^-*-Si6J. 

S*§-&\ — j»«jfc^r*SKH-e>ix5. =^^^2 26 
±«D#m^ff#i4, ^lim©!7^i'2 2 7&lJ!ii^ 
y K2 2 8 ttJ;ot/<5'^7 , V-y2 1 0©*f^Lfc 
SNK^y K2 3 2\Z.m<btlZ>. SNK^y K2 2 8M2 
3 2f4, -o{C(4A/fc*ft(t^ix, «*ft*, ^9VK, 
«M*e^L, U-fe-7°^^^2 2 5 Sr/<y ^7*1^-^2 

40 1 Ot^^ftitSfcfeJCtS&Oo 

[0 117] %izm\&b Ut, ffittJ!2 0" SrS«l 
2*»fe^«1-*^itJ:5, 120" (O^SiS§^, ^5/ 
^7*v-V2 1 0OJB1 2 0" rt©«S!*y7*9- (09 
x.tf, *y7*5-120) ti?)iE5t{cS?iJ$-fr#SJ; 
5I'*S. S«l 2{4»5^D^©ai^^tfii^s# 

^^V^J^FA^4.CS 0 I2©wt7 , ^?/U2 3 5 
(4, /<-^7'l'-y2 1 0©±ffiid^«^ix, 
V—V2 1 0(*9©I5£S;& y7 p 7— (fJlJxtf, * y7*7— 
so 16 0) H»L, ^DjElfejfcfittfCES^tlSo MCM 
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SSi o" ft^-fw^i 3 5izmx£ii1tk ft 
I4I2 0" ©«iaot, li|!2©u 

El 3 2iC(4M«3R»^a^^^HTV^ 0 5»^:/ 
y 5^2 3 7(4, X^[6](CBiLTS«l 2^f>*2 0" 

So ft {CULT, mm®zmm* y-yy-Kmm^ 

8?iJ£-t!:Sfc£>, U-fe-7°^^yW2 3 5(4, H13 3tC*$ 
0 iC^. n 7 h 2 3 9 tr^tf, * n «y b 2 3 9 (Dft 
i2(4, Z^-fttW-efci?, MCMIS10" (4, ffitt 
120" <£>±ffi(C=Jr- 2 3 8 fetl, 2 3 8 (4 

h 2 3 9f*3tC$i9gs5 i5^»T*®^-t5, 

tt«L<i4*5*14^ffiST^^$ti, M14S2 0" Offii 
i45t^KS*SiJ<DJltS(5tL, ^»Si^*^^5o m 
14S2 0" <Dx-yV*m\ 2 3(Ci£i^fit$ii:§ri:(i 
J: <0 , *^«JSf«»l«:ll»WJ!:iaiSJt©A»43tiB^Sr 

* s ffiltl2 0" 2 3<D^;^Sri«»5fcfe^<D 

Jitc^fi^So 
[0 118] ^5l5(D**yy9-(4, MCMlfilO" 

fc5o -C04§1§\ l*<D§fegSSfc<9 20JK±(03^^ 

^mLxtftm^mm-r^o i3 3^#it5i^ mi 

<£>3S&Sg = * * * ^ffittJf 2 0" Ciy^L< (4^ffi 
HBt 5 Wit fen, -#» *2©i|»»=^^^BIBII* 
3/7*7-1 6 0 <£>ttiaT?jf 1 2 3W«ffi^St«3f+^fe*X 
So miXt/^2(50 3^^^i4-ft:«3(C^LT^J: 

^S'aVl 1 2 5g L <ttffi&iSI J: oT&K 

1 0" w?gi4ji2o" faom$Lmz.mmztiit%.y r 4 

^102, *7r^7W, X(4, f*- 

>J>\/>f-Hy( K4r^LTMCM**l 0" icffe£S£;ft,S r 

[ 0 1 1 9 ] El 3 3 T*f4, filttS 2 0" 1 2 0" 
14, Ztl-ZtMOmm 1 2W2 1 2<0±{rB(Cf^iK$tt 

^J(C*^ti5<t5(C, £t@2 0" RXfl 2 0" (49J* 

f4\ «Stfl5jMg£, 3feffiZig8*f1sJM-5fc»i>J**.5 
S-«SrffifflT*#So MCMSfilO" ft^yV? 

us\2ot v wm&m 2 0 - *s£ 1 



(26) 
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2 frtb®mcftm-rz r t #-e# s. H3 3t*s»ifc 

S14S2 0" (4S«1 2<©±fc:fls»3 

ftStfrK:, Jf 2 0" *ss«l 2;6»fc^li*ix5'<t3iy 
^tfiotfflSl 2C±(ciE«^tlS„ 120" iWffL 

£ft5o 

[0120] i£tt*Ktt«|::*<5< M&S3g0J t LT, 

^Sr^prs 3 JJctc-^^^- i/^^^-^Sr^l-Sfc 
fgtc/iSo 

[0121] 13 5(31(4, Stt££3 20W9#(tf) 
tlfc^-i/7°®3 5 0C0B&»fffiEl^$nTV^S„ #0!l<D 
»£-(C, 2 fl©?- •7 7'3 5lRO!3 5 2 i4«l«^«(rit 
filtt*^3 2 0J4, VCSELi^y^f/^ 

^■3 3 6 t, stytm+f'** *3 2 s kvzxvmf&zti 

20 S 0 ^7/13 5 014, *f*tt*tttB30 2tio 

^fi : ^c*D^^r^;^n-c*fcSo vcselj?-^t^^3 

3 6ttfy^351|:j;9(WSJl, *ff-^^SSS« 
3 2 OrtOWy^-S 4 4{C^|fi1-So ^CSK3 
2 4 att«Effl*y^5-3 4 4fcJjNKS*L5. ^jg^3 
2 4a t4ft#SrSlf9ffi«£S* 77*7-348 ^fiSlL, 

mm j%m%Li3 yfy-^As fajtflr-f-srg*^^ ^ 3 

2 8d*-(Cit«)S 0 gftfVW ^C0m^m^J(4m2O5 : - 
S/7°3 5 2±.<DmmzmWitiinZ>o f5'7'l3 5 0M 

30 ffittS«3 2 0lt *flBlLfc=»l'** hA*y K3 3 2£ 
^UT«^ff-§-S:ffiSice^L, fl;MSS§3 3 0S.U«m 
«[/W73 3 3*tt5. 3^^MyK3 3 2fi, 
#^#t£*iE*±Bl3 0 2ft(C^tfe$tifc^m't4Mii6l-0« 
Sr^UTHV^fti^^ixS. K3 3 2 K«fc fj^fetl 
S*«Si^f4, S«WffirtWxtt*TSj^^f4y#*|pJ-C 

P?f4**lSo 

[0 12 2] ajt«*fBWS«)fc«>, SttS«^«5t{4 
40 (4±IEWT^f-s/7° ; e^3.— iwsT.y-jz.nW. i ro^t 

«s)(^*5»ts«3tt n c-cfc t) , fs&mm-immm Liz 

^UT^^tVTV^So VCSELWS*^ (P 
D) f4fe*^iXT^So I C^y^JiWi^iiffl^W^&TJ 5 

[0 12 3] *<f*tt*fH4*m*fflV^T I CfyT'i 

3 5 0*ftttM3 2 0fc8te~J-Sffcb Qfc, 

^ff^ y^-HSTttlLTtiv^ 13 5 0©!^ 
so s/ K3 3 2Sratg3 2 0cO/-?y K3 3 2^-g-fSfc 
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/<y K0>»3rfc (0'Jx.fi, yw<yfy^t'l;j: 
ot) #yf-f^->- hSrilSftaWtu gate*' 

3 2 O5.0J13 5 Oil, fite^'^ff^tt.to-C- 
frttfcWiSi'lS. 1 9 9 8f 1 18 1 3 BlCffi 

tt, 3§9H<75£fMS "Multilayer Laminated Substra 
tes with High Density Interconnects and Methods of 

Making the Same" t?fct), *Jg<£>ttiJSAk:9S§:£*V, 
3§!^#;& s Hunt Jiang, Tom Massingill, Mark McCormac 
k, MichaelLee -Cfc5*H#fFWKi50 9/ 1 9 2, 0 
0 3#BJ^#^IE^$nfc#'Jl«Ji7 , 'n-fe>!.?r^ffl LT 
Ut\ 1 9 9 8^12^1 BfCffilS^tt, * 

^cO^^*5 "Condutive Composition " X'h 9 , 3£H<£> 
UJPAlcSlS^iX, IBW^Hunt Jiang, Solomon Beil 
in, Albert Chan, Yasuhito Takahasi T*fc5*H^FfFtH 
IS0 9/2 03, 1 2 6%-Wmm'&^.£frfctfX* 
^*/£VNf±A/^-^ hSr, Jj^yx-f f^f- h«>?Lfc 
ttffiSixSSHttt^Vf-f V^«-«.fcffiV^-Ct>iV\ Ku 
o-Chuan Liu, Michael G. Lee K X <Q %W £*t, £$W S 

"Transient Liquid Alloy Bonding" -Cfc5*S#fFtb 

fflT'foSo K3 3 2£>zM&tttt, f±A/£*&\ * 

Srf^K-rSfcfe^-efeSo *fc, LovefcHSfT^ix, * 
K©WHAt«ISSnfc*H»8f*5, 3 3 4, 8 0 4 
^fcEftSftfcBlftffiESWSIIfift (WIT) 14. 

t£flcjg-g\ TLB (Transient Liquid Alloy Bonding) & 
£\ ^L<t4, WITg^fcft©#yT^^-f 

[0 12 4] tfjQttfc I C^s>7°Ji3 5 ORtfSte&K 
Jl3 2 0i4, g|3 6\C7jk£inZ>&i\C JlWCfifc-g-fr 
i£«baa, f*»ttfc#«MrteK3 0 2 5g=L<t4#Vx^ 

*t£„ «Jl't j e>S'f4»g3 214, £f*L<(4, JSttSS 

*f^»-rsfc»ttffls<xfc'<— 2*»e>, ±isro 

{STix*»©**^ri*«feS:fflV^-C^BIS^5. S3 5 OS. 
1>'S1£3 2 1 <Df><£>-gB<75/WT3 3 3(4, ^y^KS. 

■7^13 5 o*»e>sij©^-y^ji3 5 ocm^-f-Sre^ 

^#yf-f^'>- K HuntfdK- ±ot ffl% £ }xfc#Jg 
Wf 7°n-fex, Xf4, te0>z»tt#ftfctfyB-**5*l|j& 
14, *<S*tt**ttl)t-C«*ttffl*-h.5i»« 



52 

Sffi3 2 0 t I Cfy^|3 5 0 b<Offl-e&W.fc{Km& 

7*7—3 4 4^3 4 8roi 5 yfy — 

[0125] 3 2 0 0>*«IS.ftt«fe©JStt3B.Bi 

14, 13 7-3 8fc«SixS£5fc9J*<&»fcf1 s SL- , 'C 
ffi14S«f4, SVttKAS 2 Oat 
JSttttfiJi3 20bi:fc:$MSI*;h,3. g3 2 0aK.T*3 
2 0bi4, ±EC«»tt*^^-h3 0 2' . 
io Huntffi(CJ;S#gi®S7 s a-irx. f4^f£^-&, &Jgffi» 
TLB^, Xf4, WI TSiBtiCio-C-oJCgf 

(4, WIT^MfcitSI^ ffi«OTV^-7-f 
/v-SrjRy^w W*s— Y(»<XK> ] <)\z.>$M\^X\>£\\ 
[0 12 6] III 3 9 75^4 2 (£14, SBfe^M * (00 X. 
14, VCSEL) X-fs'ff/W^ (0Hx.fi, "KM 

-f-HT'foSo H3 9(C*5V^T, 2ffi<D!giJ.*cr>Jf rt<D2;fc 
f4, 2{i»^*s'7 c 7-<D^cO^S§f'^B$tt, 9J 

(*u<f4, m^-Kflx (ea) *m> 

{^S^ixfc2®w^ticJ;t)#)5gSttSo «*3fe 

C£L<f4, M^RlR) *r»C>*#:gl5f4, goOiKig^fC 
■fey hSjh/fcflSJO^-y^Sr^*, ^V^^4, *{WW4, 
Eli 2 75S1 gfc^^tufc^-Y frtJ* 2 5»fl;^ 
^^•fc^tLtrfctvfcJ; 5f-, jbomffiKM&^Xhi. 
30 v\ 04 HJ1I4, TSP*iS8S^5 v*?*** (09x. 
fi, VCSEL) ^cJ;oTat^X.ibttrt^5^?r»t^ 

ri^c«jt*W-r-5o W^w0ijfc*5^x, JSfi, 

^ >-^ix- hs.t/ z m.ws^^-r^> z.tK<. mm 

fi, ^VM4, a*LV^fotf» 3Jias»J*fc||f^**b, 

JRffitiS-g-, TLBf^ Xf4, WITjftKteiot- 
^Wf'^-g-^^5, H4 Ofcf4^O-0W s *$H, 14 
lfc«SixfcJi«Jfti:lllt*iftBttt*r«*i"*. *^ 
40 fc, 04 2fcf4, JtKEHS^'I'^Sr^-A-t-Sr tf£< 
%2<nm<nMWLmzffl&l,x^Z>%\<om<»^^ y*? 
/M^iiS^Snrv^. ±150*1 -C 14, 
o^(4, /MTSrffifflLTTffif'SBill^tvSo ®f-> 
113 575M3 8CO0!|(7)#-g-{C, ±.ffi§to$> 1 1 

[0127] jias9j*t«f^**t, «&wfca**me> 
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^rofefcllffli-Sft^lWWfftiWJBEP-e 8 9, o 

6 7 -A-§-{i|E«$tLfcSOLNET^t«[!S^7 P ci-fe 

©«Jl£S3ii&M*jgS&£ffML#£. r©gfc)tl#fFtiS 
Igii, «I©tBJSIA(;:Sg£*i, #I¥6-14O50 
2-5§\ 6-2 0 0 9 7 4#, #l¥6-2 0 4 9 

2 2^ W7-S 9 24 0fW#I¥7-6 10 
9 2^(;:S-'3<'®5 l c1f££3fiLTV^o :»SOLNE 

[0128] H35 75S4 2 (C(4, Hffi£jl^ <i" 5fc 
fc, HB©3B3fr5*'*>f * (VCSEL) lfl©g7t 

;«±5 fcm^r'M * &&mju*£$i®$tt. v c s 

n, K7^^iavCSEL, K9^*SJ*>f J?? 1 

ffl©ttJq«#v<5' K^^gT'fcSo 9-y:/3 5 
5 2(4. VCSELO K9>f'<Rtf/X»4Ji*«-eS> 
-5„ I C^ u s'7 , 'l±Sv ,i ic^8T?# 2>o ^B*y 
tf-yyifflfl © I Cfy^lS, K9-f ^X.tfl#*i 
i8;B©3S2©^yVS©J2K:i&yf l2©ICf5- 

tfAM^ 2 © I C^-yT'JiO K9-f ^XrWMWfcft 

«©tt«^x'M*K»i|££;h5«j§£*lffci-5o r© 
«©»&\ K9^S.WSiPISS©£$c'' ? S' KttJB 1 © I 

fc , K9 -f ' V**g3S*«9- y ~7fcW&t%>'M T*M 

U T—mizsUTZTeffrtZ VC S E L&tfgftHS^te: 

?v^y^?4 /Y7 4^mw&\ cm/m>&m 

£ fflifll- 5 T Srffi *. itMB K 9 W v ? 

^|]^tifc»IK7^^/iiiSf 
y^niv^. ±15© K?-f/V*«Bf-y^tt, K9 
-Y^HIJS, JtHHBBK* ^7^08, fig^te® 

*«5te©a9J*iHiKSr-&tf. wdiot^ -as© 

2, U9Wl2om^> H?-f y 
7°, S.0VXI4, 7 B nlry^/;**y9s/:/ , £-£ir9s' 
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:/{4, VCSEL, gft*^ Rtf. -?r©ft&©^©i 

{4, SW©^#ffi±i^t?# 5R9 £v>^9 > KXtt«S 
ffifc^-fSr itc4 D, #art©m«t>''('*£ffiJ*1" 

[0 12 9] ^•s'7 P Srt©^y-/(4, 'MTSrAflLfc 

K9'l'^/±iiH^y7 B ffcSo HI3 57I;S4 2, 11 
9RXfl 2 0(C^£ixf;:fli3gi4, FOLMSyOE-M 

^5£&&l4#iig&-&*fcv>;6S, ASKj^TT-y -7"-^ 

T, SH**«a J iii^»£-te, 
[0 13 0] #Jfflliit4, Mi^n-fe;*, ;gL<(4, z 

20 ^afCI*, ^yff/M^ CM) 

/XttlSftx'M * (#J;Ui, VCSEL) 7>e>©>g$t 

*V^tt, ^-«6»M{4, rgttWBrw J , ^L<(4, 
7r^^S.U { ^?STV"r(4, H3 5 75S4 2{C^$tb 

e*-r^o p#*^t% rtif>©^3t7r'f^ 77 
•rn©»#t, jtyrJ*. 77^^^, 77^^ 

h\ X(4, |j6B7Khll, 

ss, «*y^9-^ : L<(4tf-A^7 o y y^^jesstt 

2 0, 3 20 a, 3 2 0b^L<{43 
5 0SrrB^L, *«*«»T^ Jxfc*'?' 

=PJ^(4, 13 20, 320a, 320b, 350 ©F^© 
**$tiT</^i^=¥^ y7 p ^«ii^©4 l SrSfttt5ftaffl 
^^L<«JKfr©9-^^/i'fc LX@if8£iiZ>Z.tX*h 

So 

[0 13 1] I C^-y~7M 3 5 0 4rfERi"5;£ft©— 09 
>J5|14 3 751g5 Of^^ix-CV^o HI 4 3 5r#fiSi"S 
{C, I C^5/7*^3 5 0Srii5/WTtt, S?0Ce«tt 
*S«4 12Sr^iJ, r©S^W*S«©±E»C/<WT 
so if,* h5rMt5r tJC±tJ^^ti5o »^tt<t*« 
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ffottJ;^ Arjavalingamfth,(-5Sfif^^fc* 
HWfFSR5, 2 5 8. 2 3 6^Sr#ffflrt) „ /W7 
#* H4, ti*o#, ^^y^yy^, tv^ll, 

Sttfj&v— KJf (4, fSfcSffffcfc^-c&fci© 

)f:^7*h ui>x h/f ^X^BS-^J^tv, !)y^77 

Sri*, i^lSrttiLttt^V^ 

^^M. &?><Z>f|}te 3*1^7* h\si?xbm<»Mfttt. 
[0 1 3 2] /•WTJ&ST'P Ig i UT\ 7 

z>9mmt\*x* kjis:I6J*u S3 5ooj£Bic 

l\ K/K4, ICf-77135 OrojEffii^m^SSS 
3 3 O&TJMBSaljig^s' K3 3 2 SrjB^-rs 1© 

(4, Wz-ti. -^m^*otx@Srffiv>TWA06«j*» 

/^T#* h US?* hgfcj£j££ftfc&, 7* 

h Uv>* hSi*. JSBfcJBJdSSftS^tfilS&tMy K 

5. ^O/^-^U^X^, '<s» K, A 

■7xF»it5, rro2ieieo/-?^--uyxS(i, 
sjl<*v^>- K/f&RW£-£, 

(cm§^-r5J;5^ft^xm*-ejffi«$ti5o 

(4, *ti£&&1-3fc*, /^-VftT^tlfc^iC, 77 
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V 7 h^-^V^Xg^t-, 7*fU^ 

[0 13 3] |24 4S;#St5t < rwr/n-fe^cD&W 
X®-C% I Cfy73 5 l&tf3 5 2tfSgJfeft&g«4 

io «lf 14 1 4^fy3-f-f y^ia-5tifi4 1 2 
©fffil:«$}l5 0 fj/7*3 5lM3 5 2 
ffittg|5p D o) 14, jELV^gt-fSlB^iX, J14 14 1CS* 
Jt^5„ 14 1 4(4, 141 4 ©*ma$«'ft*&K 

-Cb<fcV\, f--;/7l£i&X@t4, H-l 275S1 9{^$JX 

tmmx*hz<DX\ zthutnmwtiftfrft^o wi<ox. 

v\ - TO4 1 4*s%«4 1 2<DW 

fc*V <5. f-WZ 5 lS3 52S:i« 

-r5SiJWT7°n— f=-i Lt> ^JR^y KSrvv— KJgfclJg 
J&U ^y^oXBSrAJR-caHiL-CtiV^ fs'T* 

S•(D{4^fc^J•^^^^^fflV^Tm<9#it?>J^5o 13 5 0^ 
^■r5*T?lr, fy7©II©M''^ Kf4S3 50© 
30 jKB<0ft#*&a*e>ite&£ix5'<#T-*>3. t^L, -!t 
®^7yKfL<IWTXlf-.©iy7P V^{4, 

[0 13 4] &<DWIg7 e n-fe*/i5^sti-5Wt?, 
7° 3 5 1 3 5 2 14, jf * L < (4, ±IB<0#S^M« 
5gfr2 7 x, 27y, 27z (HI 12) Sr^tfSS 2 7 
!rtU t7K -^2 7 y(4^ y^7y©i oteWB 
x byy&m&Stto r£D#S«5tfr(4, ICf^is 

i 5fcW** hi/7°Jl(4, »*L<(4, ^y^©±«50 
/<yS/-<— ^3VJIIC»J«**t». fy73 5lM3 

5 214, ±aroxif?#^^!;7 ^77° 

®HO) #«tJ»v>?-y7^|JfpSrf^«t?#4. fy7*s 
iv^x-/Ngf?rS^tS^^5^ fy7*tt. 

»B«JT-^feW« (7"uWS) 
50 S*i6*##*LV\ fl6*S*^33V^r^*P©n«>^u 
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W*tt. v ?1M£tt V S> 6 Pel fcfrfeK 

*u 2>>o N w»*«fe<oakA*s«»te>tb"cv^5©'e, el 
o «r/fl ^ & ^ -t* jmm- s^^aot mm^ v-?*%% 

tt, 5/imM5 0/imt^6 o 
[0 13 5] E14 4tSSftfc I Cf-y73 5 l£D*3 

■ S*tTt#to4V\ 13 5 O^jEffitfV^y 
«K*SlWOXa'C»**nfc»*, M14 1 4«r«JB 

5 2<D±HttJl4 1 4^S#Six#5o ^T- 
#4rs> bSr5Sifci"5fc«>x I4 14tt, fy^gfl^ 

iSUcEB^Sr G a A s ^yf\Z±m<D^ 

C> fcaftttfflSn* A 1 A s ^y^l/?TM 
(Xtt, AlGaAsx^fy^ig) ta, <?y?&m 
SW*S«4 l 2C*iBLK:B«S*t5*"CJBBLTt> 
*b*v\, S*4 l 2'MZ>E««, ^y^0KSriR* 
t^^v^A-l^'Vl^ G a A s g«£#8rf 
5fctf>, AlAs (Xtt, A 1 G a A s ) aiyf-^^X 
SjiSfrfctftS. It, E«xaf C I C^-y^SrS 
fS-TSttMBttG a A s /V^XS^J:oT#?>tl5<D 

ttu sglXtt, te<Z)**S:fflV^5iSt*!iS*V\ G a A s 
!?x-/^#ttSS4 1 2fc*«LteEllLTt>J;<, 
Ga AsSIEJiffl^r^y^SrfflSfc^irr 

5 0 9*-^fl:^EIlSix5»^, /W7^h3 3 

xa«rfflv^T»*-*-8ri:a«HJi, SL<tt, 

[0 1 3 61 H4 5Sr#fi8"t5l^ n <D7vtx<D!k<D 
I8tt> »MTsK* h 3 3 3, f^^3 5 lRtf3 5 
2, tt#S4 1 4CO®ffl§|5^<7)±^^y^-Jl4 16?: 
?F^i-5rt-efc5 0 14 1611 ^tlh(DU&^- 
^tfy^-SfF*J{-Ifc#>5 0 37»», ^7 7FM # 
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ftffit^4#»i*. SOLNET^SISM^ntT, 
t-5M^&6o ^yv-14 1611 #*L<ttU tt* 

fc* mttQUKZtiZo 9-y?3 5 lRtf3 5 2 
SlSyminfV^ 2[UW±09JfliO«aSO ; 

[0 13 7] H4 6Sr#BH-T5^ ^y^3 5 

lM3 5 2(Olffi (#lx.«, /<yK) fc. ^7#^ 
f3 3 3<B±«i«rJtaiiSli\ i9TO4*ltr»5fc 

0^*ttMJf^ot^t*It8i fc*-C*» c El 4 
7S:#flR-r6l!l, S@^SS3 3 OXWSSK^y K3 3 2 

O^O^ < ttH 1 2 1 9 Sr#fiB LtffiCM bfc c 

[0138] »att»fts*iPi^Jt»feix5o 

««»B8 3 3 OWS^y K3 3 2 ^_LfE(£>il «9 ffV> 

V^4&£\ ICf^«3 5 0©M^7U ICf 
y^!3 5 Ott**ttft3feK4 1 2*>e>8t9*£*b5o 
L*>U Xfi4 12tti3 5 0 fc*#te«*Lfc^-ifee?|3iC 
^mx.5ri:^t^50^ W£Wfc»g4 l 2 
30 SrBfcS-r 13 5 0 <D±ffi\$ z »BBIfticxe-eSU 

<d^r p b1^«1£*i3o jSWWIJt^y K#*«»rit 

14 1 9SrfflV^T»2(DSSWft*«4 1 8 Sr I C^^y 
^13 5 (XDtmfr&VtttfZ^kX'hZo Z<D&V)tt 
tt©»T«, »I^«*tt**«4 1 2^5fe£*lS 0 
r0XS03|g*ttBl4 8^*SixTV^So #*<©"pr»tt 

Il«0S^W4S«4 l 2fcHt5±B©*»fcI«tt 

2 5 8, 2 3 6^tCffl^$ttfcS« 
4 1 9t?rffifflUTtJ:v\ ^S«4 1 8£ttffl1-£ 

[0 13 9] aKy-r-tt#Jl4 1 4Srl»*U ^ 

50 y?2 5 1&U^3 5 2<D^&*mW&\^WP&^Z>tz. 
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», aRWawaxtt^y^v^XSAMTtxt-tS. Z.O 

S«rfll^-CJE«1Bftft!S3 3 O&tfggR^y KS 3 2tf 
ffM^ttSo r<DXS»*Sm«ia5 0^$tlTV^5 o 
SrtLftlCf^lSBOtt, §3&ftfcS«# 
*£5£©tfc«K:*>5IS]te, zSSttttSCXSKiSVT, - 

s«4 i 8«, *s«Ji4 i 9 

4 & tf 4 1 9 ^SIL, KBttftftE 5.25 
8, 2 3 6-§-(ae»£*Lfcl&*Xfi£r!!JEU *VH4, 

4 1 9 j: 5 «) 

lStJ;otl3 5 0^e>»K$ix5o 

[0140] m43^M5o urn *ftm<r>mmmr*n 
ztizyu-txrM&TFZixx^Zi mutt, gss&tf 

fc, 04 37bm5 0{£fE«£*lf::7°a-fe7tt, ff^3 

5 1M3 5 2^g$ttfc^»C/MT5p^ h#J&f££ 
*t5 i. 5rtlttt) «fcv\, roi^ f-^3 5lX 
1*3 5 2«rS«Ji[Cj;t9?te>!6^^et?#S*IJ^*) 
5o 04 375S5 0 W^n-fe^Igfi, tt^W 

*vm±, 3ftfc«3!K*«:» 
IttSfcft, ^s/7°3 5 1, 3 5 2^^5^-^^ 
(D?*** (-tteibh. Jtm^lK) . atf/xu, WSE 

[0 1 4 1 ] 1114 3 75M5 0iZ.mm&ftfrJj&te, IC 
f - s> T'SrJtm-? L < ttttW t «#»*. 5 - t K <£ 
or, SttffiAJl3 2 0 b£fm-f5fc»H<iKjg/B£ 
H5„ 2*ftBJ| 3 2 0 a tt, TffiiJ7 7 v KEfc»»&* 

ftflftWfclB**n*:tt*«>7'n-fe^XS*iiJPL, Rt* 

t> H4 375M5 oic^ititzuntmcjimx^m^ 

MPt, ±.Us< 9 7 is 3 > 0&VM4, TM?7-y 
5o ?»i£S§Jf 3 20 all, 111 2 75M1 9tC^ 

£titzMftT.n<n £ o *±IE<&{l3»Xfi0>f0>-«#© 

[0 14 2] *^BJ<DSftBJ(DfcSbfa*$tlfc:i--<TroSI 
ffiflU tttt *KfK»*»v^ 
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©WMAKi8g£ftfc#ll#! i F!&5, 4 4 4, 8 1 1 # 
fc«*S*i-C^5J:5*CVD (fk^lS*&) , 
*7^i?~>3 RV/Xi^ ML D 

so , jfevNtt, m&©*ifei:ffi©aiiro*it^aci:«) 
»^tiaotM$ix5. Stic, ^ip^o-r^Ttf) 

HlS^iJ:i3V>T, «iftJi©-L«ffi2ltflBffllffiH\ R*ty 

[0 14 3] ICfy/iSSO^MtSio^ 
io JSfliJSrfftBJ! L.±<DX\ fcKU # y -r-3»i£8SJl 3 2 0 a 

fc, ^ 7 y KS 2 1 tt, ®5&ftftS&4 5 0 CD±K3j£ 

4 5 0li, 7VV5~<7i», *ift, #77, i£W4> ±IS 

l fc&j&i-Sttfc:, *S#*atJ«S/- KJ|#£K4 50© 
«ffit»J**iX, V- KJitt, 13 20 a %ii?>^*tt 

^ffl^tt^o H5 2?r#flg-t--5tC, =712 4^ JiiS 
20 ©<9JiiJ>(0*ft|:aot? 7 KS 2 1 <©±{C^$ 
^ ^{k^ixSo l320a«St-A^yy?ft< 
(iRS7^/W^5r^-f5#'g-. 3TJl2 4tt, rro^ 

[0 14 4] 111 5 3£#KW-5t^ *^JSS§4 5 4 Oftfl 
BSrW^-t-SfcfcU-feiW^ftfflSttS,, EI5 3RU5 

5 411 3#©¥fT#*«l&0>Wffi0-e*>a. ^77 K 
S2 Sai O^mroif^SrWL, =TJ1 2 4 (4^11 

so 0 /imCff^WU ^)K»S{41 0 ;xm7!;M5 0 nm<T> 
*g«r*L, ^tS£Kl4J^2 5 0 iim<Of s'^-C'SVMcRtra 
^^^TV^5 6 u—tfiSOBrWu =TJ12 4 ^DIJK' 
t?«t>«V^, *8Lh> KS 21t 3 71 24© 

§JW»i|ig(4, »2 0(imM7 5^mffc5, 7 P — =■ 

>7**J^i4, MKft I/— tf9iwxs*»e>©w>i-* 

Bfe*-rSfc*fffctlSo r©7 y--V7"(47 P 77'-73: 
S'^^XStc.fcoTlifTLTfcJ;^. f^^^vf- 
>7*XS{4, 5 5- Ki 2 1 XtfaTl 2 4 i 9 ilv^ 

Stitc:, 7* h uv?7 flb<og!{t$ixftv^jKy 

s*ts©-e, 7* h h m u < timte^is 

«B{-«Sjt§r» , 9l^< rimS. ffi¥-ft7°7 7*^zn 

TV^ftV^r t Sr^SE-f-SfcfetT^tlSo 
so [0 1 4 5] 05 4Sr#fi8-t-StC, ±»77 7 K«2 3 
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^£U— if^fclj-flPIU ^--V^U ftotf 
[0 14 6] HI 5 5RWS 6l-i¥-ftMfe&<nMmmx°h 

(Dfim&. 115 5i-^4 5 5^T^Jl5 <fc 
T'fe5^\ ^VSi, E15 6(^-^-4 5 6-C*$tvSJ:5 

m^x.^tcmcu-^mm^m^^h^ (02 

Sn, &«&«3gL<f4^W|SH7)Ji4 5 8^ fl-flt 
V— if -BDWf*IS 4 5 6Ciota^ tXfc-^/Mt v V 

<D±izmm&nz>o t«8B&y/<s' k#*?s» kji 2 

[0 14 7] rtipJt^OW^W^^^^^fflsS^S:^ 
-TSfcfe, HI 5 7$. 1^5 8 J: 5 1^ &2©g 

4 5 2^±|S©firti^ro^j£i;:j:o-CH3 2 

0aO±»KSStSn. »l©*3£W**tE4 5 0!iS» 
5 3ii, I2©f^l4 5 2il3 2 0 a iCDffliC 

x-ox&mztiZo mssMRR.V'<y mm 320a© 

JK«ffi»-»**lx6. 13 2 0 a LT5&fcU I 

Cfy7*I3 5 Oi&V^teffittSlS&Jf 3 2 0 b 

5>*U &^T\ i2©S^»4M4 5 2/4S|^*$H 

7-p-fiatiiJ, £«*&ah\ i2fflffw*sw 
3Mrsfta«rfc» ft»m^feo#, *t«*«>os, ess 

fto£\ Xil, ilECVD (1 0 5 !J h— /W5M1 0 0 

v. iim»«)o#o^(c, #y ^-iffl-roSffif-ilS 

[0 14 8] H14 6M5 S^TF&tltz'fu^T.n^M 
I* Six. Slft^tifcm (05 2) , *nA££tp±5ft 

&mm&m 2 4 ffv^* h hm& 
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1 2 4 0>*fcH»#«:Bfc*-*-.5 fc*7*5 X-rcc „ f-^if $ 
#£L<{4, Tii'7 5'Kl2 104 , 4l?'>Lfe'(t 

10 Ki2 3*s»*sn, a^s*ts (@6o) . jst)^ 

lligli, 1115 5 75^5 8lC^$tvTV>SJ; 9tC*J6$ 
[0 14 9] ±ffiwj;5(c, te^^nir^cD^^. = 
5 0 37/^- -V^fct, R I E7nW? 

So r R I Ea#<7)U—if^»rroffi(', 

8-26226 5-%wimw\z.mm.£ftr\,^z>j:ot£m£i 

[0150] -agtfjlC, 055 {^Sttfcfifa^iSJfrSB 
ft*ttK«f^-C?#5Jli:3JJa*bV\ 0 5 5Stf565r 

05 6('^$iX5J;3(C, 0 5 8 0F*3rp)^^JffS6<7> 

40 [0151] B6 5tCJ4, fefe$?>&m%m$i& 

«fet?f^»*ilS. B5 7l:«Snt»«»l3 2 0 a^ 
e>*6»-C, ffl»f«4 5 5Rtf4 5 6l^<t 9^SHfc# 

(^7 5/ KJ12 l(D®ffiffi±(c^$tt, /^T3K*b 
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ic, 0 6 2£#H81-5t£, VCSEL«3fer^>f^3 6 
i/^KioT^JSLfc^y KJf 2 l±<D'<y K3 3 2 

[0 15 2] @6 3Sr#HRi"*fc, #U ^Hl2 51*. 

^36 xt^M r 3 3 3 y ^-un(om\cm 

sftSttfflSttSo 12 5(1 &SfcjeCT«fc£fU ^ 
T3 3 3 co_h^^:ffim if 2 5 £ <t 9 ¥±!f t L , 

fc&lWSfcttfi* 12 5fcSa&i&*ftfc^'<>f ***ffi 
SrBIUlS^:5fc»W*S*t5o rnk<0X«tf)*S£:H:l2 

6 4t^$ttTV^ 0 fcfc. El 6 5 <t 5 fc* 

mm&RTf'<? Kte«g£*WUf 2 5 0±Il:MS 

iStfflv^-c»*Lttii)ftv\ ffittM3 2 0i» 
< LT?fM£*K ^jfe«»Ofc«XOS*«ft*«4 5 2 
Srffl^T, I Cfy^i3 5 OXH 5 ft 

[0 15 3] i6 8te*£*ufcJ:5& 

r<£>i§£\ VCSELtt«lRl#fcB«Sn5^*tf* 

0%M*<OM<OU&&&, 12 4 3 5lc^£ftfcfsr 
JX34^Xa©»-&*KJ;oTa«SilSo EI5 975^7 

7 \c^x(ommmcmm tfc <t 5 ^^^±^* 
v^y^y y/»iot, ra*^ s^/ae 



64 

<^6CDT\ («EE) IMWTOfcakfi. 

{£< LT^y^*^«rffiB***t"SXS^oVNT^ 
3zM-5#* r©XStt±|B<DffKxatJ:ilft*iiA/-efc* 
bftv\ H6 7tta*LV^JS*©¥BHTf*)0, 068 

) 5/7 P W(04(l^)X^ ^ff^^2 6a-26dtt, 
*#V^(it*SSr*i-S4«©#j4;Ufc»«K2 4a- 
2 4 dti«»ttlcS8ttStb5o ^SS§2 4a-2 4d^ 
T/^^2 6 a -2 6 d fc<7)RltS:«4>£*5fc«>, X 

o ^fy7 p «i8 2 4 b<£>^£ J: 9 t>f£^Si£S:*U 
f - ^ ^ <o ^ ^^*«B5^ ^HTV^^m^ 

12 1 a<D±fc»J*Silfc*5 5> Kg 2 1 b^rX^ 

[0 15 4] El 6 6Sr#B8LT. El 7 4 7!;M7 7^§ 
ttfc*3t#:?r^»-r5XSco-«S:m0J-r5 o 
Si 2*»6>*ft*T, *l^?!yKl21 a**^-** 
«1 2<D*ffifc?Rj«S*i. AMIS S ft 5. 9yyVWi2 1 
a \*±m<D^Tti<Di? y y K#»fc J: 9*J*SftTt>W 
»o J5c fc, l2W5yKl21 b^^7>7 Kg 2 

1 a©±K:»*S*t5o :^?yKltt, 
KW^Sr-&tp±IBcpv>-ftio^7s/ KW»"et>J:v\ ^ 
7^Ki2 1b *n*«fK, ffi«0>fls«#«fc-C1T 
bttfcj: 5t-f f ^^^^y^2 s&tyy KS2 lb{: 

^*^tt5 0 I2ibn y^h^-^^a^tt, ^y 

i^Wo rjxboXS©«ft35SBI6 7©»fffiHi:H6 
8©spBHKa%StfCV^S 0 KJ12 1 bas«*# 

fc»j*S*t#5#. «W*a**»*i-6Xaf4*K* 

ita^fpjsxsjcsa ica*atf rtmstft* 

[0 15 5] rO^n-fe^OSPgt?, ^^^2 6tt, fi 
KCDyt/^TsI 6 a - 2 6 d SrPfj^-f5 «t 5 — ^ 

so 7=v^f*2 6 a -2 6 d«Jn6^M(^^^ 
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fr*v5o f-y?2 6 roSJtlfB^tt, S^&K&KKio 
fjOISCJSfll^ HI 6 9 <7>$rffi[2] i H 7 0<D¥ffilH(C 

[0156] * 7 y KS 2 1 b a««#ttt*Sr-£tf»*, 

fflv^riCioT, f -y^2 6 C9T-{il£rl& < ^ 7 y K 
Jl 2 1 b (D-f-^TrogS^-Sr^^— = Vi/f 5 - t a s ~et 
So ^co4§£\ * 7 s> KJf 2 1 b ©g|5#te, 7*huV 

Sfc, rw^PtX'^ys/ KJf 2 1 b^gftSivtev^S 

[0 15 7] WKDTMblsX^ ^f-y-Xf&thtzT* 
/MX26a-26b GDT1IJ&BS3K 9 7 y KJ1 2 1 b CD 

-r^rcoas^-ii^^ns, i2ib«ttffo^ 

±-fZ>tzisbm*<n3-'yy°2 6 a -2 6 d i i 
(cioT^m^tlSo 7 7 y KJI 2 1b SCSft, 
^t:$4x-5o rtlt-ioT, «2 1 b0O-fe/V7T7^^ 

XST?fl-*r©^y^2 6 a -2 6 d©±»fc«SiXfc7 
I^iaotli^7 5/ KS2 1 b <7>gi&XgT?teJl 

w 7 y m 2 1 #a-a-LfcwtsfcttttKS:*-ra*§ 

(3, ^S^T-fc^ 7t h V-v** bJl^-r 

A/f^26a-26 d£/^- = y^Lfc^l£|£;3c£tl 
S 0 ^??Kl2ibl4, ±BiWWil!: > 

[0158] ?75'Kl21b *s«!3t*t^Sr**ftV^» 
-£\ L < ftv^ 7 $/ KJf 2 1 b ©g^fi, <B* ©^ 
^7^x;/fyyv7^i LtfflV^77X-riyfy 

t*^lx5„ r©i§£\ *M7th^Miiyf 
>-^"Xg^i-l^*$ixSo *-y^s>fnm$m2 1 b*f 
\-f&^y<?->?'-t5J:offlm*S&'elbZ>i>K 12 1b«i 
^§tV?>SiIIC7 P 7X-V3i. > ^ • * h S '7 , JSSrS2 1 a 
0>±{;3f£U 77X7x7^^^1^^0x12 1 
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* £0 

[0 15 9] rcoyn-fe^OjSkCDXStt, @7 2C*$ 
So rc0 3T#«-(4, HI 7 4C03f®H<tH7 3<D»f®ia 

00*14. U < {4, T^M *26a-26d ©7-^ 
S-C, 176 jl5 ± 0 in, KW»©J1 2 3 

»ffi*^> if-A^7"y y*m*s xv, ±ia©te©# 

[0160] &©XfIi: LT, *cD±3$fi;1!i> 

Mtf% 2©^7yKl2 1b C0±^ b < ttrtfffcljfeft 

^c^tiS„ Sfc, ^:S«^ 5 5=^s/7°co^S{-^$ 
tlfcS-g-, 1 mSX±CD<3-y7°<DmMtfy-7 y K12 3© 

bK. %~^y7°^<Dmm*ttfam±<z>ms&frz>nt>ti 

dS#P>nS4 K©TWfc*S. ^ixi-io 

[0 1 6 1 ] 07 2l^^^*tfc=>r«^SXSt-*5V^ 
KJPas««Six, y 7 h • TV K • 7/v«{t:$ti-5o 3 

»5«e«:, CMP^ , o-fe^i9S±fl|^5 y KJi©m**K:ff 
[0 16 2] SiJC07°nir^.co^^[jT'l4, 1 Ih1W±C0C 
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[0 16 3] =iTs<?—~^yzfn-tX<Dmo&MMk 

2 1 bt£Ef9ttt45ftfr©=»T&.tr^7S' Ktgjg&Sr^ 
tfo i©*!^, f^X26a-26c 
14, 17 5RXf7 7I^Sn5i5t, 3K-7-2 6' , 2 
6a' , 2 6b' W26c' tCioTgt&^lb*! 

fc, f-y7z>TR&f-y?*9y K©B*r*f±, 

(«*?*©£«:*<* <1-*rt) *i«rtfi 

[0164] 12 1 2 JiM 21, HI 6 6 7bm 76, 111 8 3 

75^9 0, &TA 0 9 175M9 8(C*^tl/tHJfe^J(4- 

tdt£o-t, rftk©3iifeMRt*-?r©te©*i60«, Mt7 

6 6 75S7 6 (Cffi«c^iXfc^&i4, 

0 2 , W0 3 , S i N x , 3114, S i R©J; 5fti!SJffiSf 

(4, Si, Xf4, 7Ky-r-£«© 

3tJB*fK, *i»»**BI©J;5*te©*¥BIH:, EI 6 6 
75^7 7t*Sixfc*jfeSrffifflUr*Sfiftl8fcLTra«i 

T*m£*) t>**V^t£, 3Tfi-W-(4S2 1 bfflfc»|: 
ttfflLTtit\ r©4§£\ Sftj&ltitfcR (H7 3) 

JK4H1 7 2 fc*3ftfclS©»fc««H-S- tri s Wfre 

[0 16 5] iie^ig^n-fe^^, ffitt***-^^ * 

Tt>4V\, 0155|if4, x'W^tfSffifc&Sttfcftgi 

155W (a) ) „ »Blx'W*{4g«±©&J!^s> K 
/JsOfcEMZHZ (RE© (b) ) . WRf^-r* 
(4, E L OT p nirx5rffll/'>T8Sf^^tl'5iD'f»I^C5^K'7 f 
/Wxtti^, /Ky-v-Si{4S«Sr«S-t-5fcfe{£ffl 
»JBl7W*ST#y-*-f lc««>i&tf (PHJ© 
(c) ) . *y-v-{4, ifctC, W^I-ctoTSEIKx/M 

^rov^/v-* (PE© (d) ) o Sffi=> 
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(i^isi© (e) ) . 7ta^©s«t4, * 

* #*«c8&g© 4 5 fc»J©Jl KB 0 fttt 6>*v 
Sail OBIS© (f) ) «L<«4& (P0© (g) ) fc* 
sS^f4, *Ml5W;*eiIie©fftfc'<WT 

^h^su ■*©«&, 

t LT, ✓VT©Jgj*#ife£H:*il»ffite, ^7r#!) 

#y-^-g tciae^So tMW&^J&ifct^tZyJ 

■tf— i VIS, &UV3U4, lOf^M^MlS 

<«*.«, -r^-vaA, tttfc) «4, #y-^-««x§© 
i4, * y •v-ffl{fc'p©fcjR«*xtff , ^-r xgit&m'p 

[0166] H78 75S8 1 l-M-fSl&^i-o^T 

-rso mf>©*i ? 3.--'W4±is©i8^«fe{-j;oTSi 

f^i-Srt^-C#5o H17 8{c*3^fc7 y-^^-x 

fe©ifflJS3*tfc5j?- K50U50 2©Pfl©SS^ra* 
ea^txS,, «Ji*ixfc##-K5 0 1X155 0 2tt, 

s**^5 o 8^e*-rsa^©7t^^ yfsoew 

-T5„ y f B*«»5 0 3 t iot*/^-# 

m&£tl, m$L&5 0 3l4^!7-£*-f yf5 0 6 ©- 
30 ^©*ffit^tr—^^'7 p y 04*-#"f-5„ )tf4 

ftT^M* (Fll^i4, «;^KiR« : U< i4m^3t«-»© 5 
=f?7) ©-*©*B(cSi!L(-A*t-b, %=f^^(n 
fia*fll©*ffla»61IKlMtt5. K5 0 1S 

5 0 2 A^tBStfJiC, WifSfS 5 10 |^^3*Lfc-v^ 
1 lSriiiai-5o 3ti4, SJt*^/^ ^ 

5 0 8 ^Atrt-5BtrtCfl&©v^ ^ n UVXSriiil-rS, 
■v-f^n i/yXttf5 l 0©^/u^*t^4:!9 tSSV^Jffl^f 

»m©7t^Sr'S- F5 0 1 t 5 0 2 ©HBf-jf ALT^ 
4v\ 

[0 16 7] VVXf4, #£L<(4, 7tHJf# 

«■ (0!|x.t4, x^^ytt^fcA^-Cf •STKytf-f K(Pol 
yguude) ) ©->-hSriaffiL, W^ni/^Mt 

6 7c * © # 1 f - a I- 4 o t z © ■> - b & m %-r 5 

S„ l5 10ffl»t>afci#O^^Pl/yX© 
so Bfffitt, rcJB*L.<ttJ©B-ca>5. Ji5l0©^ffii4, 
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K5 0U5 0 2CO^(-^('t^tl5o 

[0168] *-K5OU 50 2 CDJK4, ±iE©7"n 

5o «-jf<7>f?fl{-i4, f^^tv-f^al/yX©MO)t 
*-y7°y>y x MlN^ ;<7-!g-&&5 0 3 bi£X4 y 
f 5 o 3roffl©**7^y ymftSfc^ tf^x 

*ie>»jf{4, £>f&, m7 9i^£*x649l£tf'-K5 o 
1M5 0 2fcJ;oT— ff^ic^LT'b 
[0 16 9] 07 875S7 9t£*£*lfc*;6£0i]<t, 111 3 

(t53fc*-r 0 6{c^-a-r5fcfcft«wa«i:»^ 
Sfr^XfemZtlZo 0Ux.J4\ *II^yf50 6 

^^•r^fcife^^ffl-rs^t)?)^, 4 5° <D%m 

^tfflLttJ;^. !&l^i4, H3 9 75^4 2(^$H?> 
<t 9^^T^ttLfc^S§(i, ^^.^ 2/^5 0 6lC3fe* 

Steffi £ix# So l«X^yf506 
14, 1frf!ftl|X£il«0> «fc 5 t£%®L<D%4 y=f-ffim#Z% 

[0170] rroftiii, [218 oi'tHB&W^^tiSJ; 

9 (CffittJf 3 20tICf5/7"l3 5 0<7>«Jf Kf^ft 
«^£^-f-5fc#>ffiS£*l6„ H18 0^J;ti«, VC 

mm<Dms:±mm^Kx^^^K %m*> y^y-zm*. 

fcS«rti^**i?>„ EI8 od^ttSJ:?^, —on 
*a«Tt6^ffii: Lt, Jf i43t£M«-*W><bf£f¥£ix 
•So SOLNET^ntXtt, EW^Jf £ % \C 

mfrb<fehtitzi$>7 ! 4 l/y*is— H4, SM4J13 2 0 
b , *KSSS 3 2 0 a , &t>\ ICf>^i3 5 0&- 
ftfti^Jf^fcfc&ffi^tlSo #S(-3t^z^?r» 
f^-r2>7c*, te<D*fe£SOLNETta!)P;t-tif/BLT 

[0 17 1] «<@!*g^i4, 18 nc^$tv§j:5i-, 
ffittS«7 0 5 (DmopHRiJ^lg-g-^tlfcJBU* Oa^y h 
7 1 0 t LtMLttJ:^. 7 0 5 {412 3 7 

•^-C-^SSJC^^-rao =-i. 7 F7 10ll HI 8 2{d 
Tfc«fcV\ H#rtt*ffl- (#l;il4*, #y#-f K) <7>«!gctf> 
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MMt'-Alrffl^'CSOLNE 
7 0 5icm.%.\LXbftZ>o 

[0172] 1118M120 lC(4, giJ03tS^- 3 #C 
tB (OE-3D) -^«3g;^£*lT^5o 
(4, *ffiS51^5r^-rSfcie)tglbx^^^KS.tJ ! S» 

^t^5„ mi 2 1(4, ^WKSS^T, #IOEi 

xo &zftm^ztz&&wc<DOEm&yt¥z&Mzm^xm 
misti%m : ?-%®.m-?zmxhz> a mi 2 273^1 2 5 

(c*£*t,5 4 5K:, * * ;/ *«3ii4, #ft©ftl»li^ 
•g-tfo Hl2 2C*$^i9l;, OE^B, tt*P#j& 
XyK, /M7, ^ffiffi, SO 5 , ^7>K 

ffi^tfSSi^y-v-^sst-i^^^ttSc mi 2 

3^£*t5 4:5^, #y-^HRf4, ttflPlM)^*^ 

-r^?r*-t-?)o Hg»*«^x^^(-(4, VCSEL, 
ftlE^g, #*>fy7\ 3fciti|>B3§, jgft^/V*, 

yf, *8*ISI?-s>:A LSI, 3t^a, SSt, =^ 

7 ,, £S«>iiA,-e<fc,<);v\ ) mi 2 4tc^£*T,fc:|gJ£#iJ<7>4§ 
^•(c, g»^&K&t*|g!ft7fem*7^W*f4, ttflpftft 

K^«S^5 0 mi2 4(C(4, mWLEr. VCSELS 

^g^^^r^tfm 1 (Dmmmtf^&tL, 11251; 
(4, mfemzmm&titzKmm®&v%:ytm*&7FZ*i 

30 T^-5„ $f>[^li*^««SSf4, mi 2 2, 124 

S.^1 2 5©3liS«£-£;£ti,T^3o 
[0 17 3] «^S.yt*^WzSM^ffi^TS/iSO 

mmmbtiZo mi 2 67!>si 2 9i;{4, mx,v>-y- 

^ziP^—tV (FOLM) roffilJffim^^tlTV^, FO 
LM«jg(4, •ftb.W^- KX(4ftH<0->^xA^tC^$ 
tlS^t^yT*, C S PX(4MCM^b*{f-§-5rffiffi(; 

40 #bttSo mi 2 6(C*^tt-5J: 5(-, jS&SS, vcs 
ELS.tFS**^-^tf*«^-K (OE-I-DW) 

i4, nT-ft^&RTfyt-m+m&nfttb&mziiz. 
%,m**i&RiLxh^\ 77^^^, 4*-ya 

4 K, XI4, *SSST U-W (4, 3^^^^ffiV^T, 3t« 

Bf&-t%, VCSELI4, f-vf<D\Hti\Z^^X^ % 

•^7W) 5r^L.TOEMtcSigE^tl7c3}?-K«L<(4 
50 a=y htce«$tL5)t«-§-^tti-r5o 7r-f^TV 
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[0 17 4] El l 2 7t;i*£;tx6 4 5(-, HC^t£f4, 
SK)^jKS§S« (OE-i-W) fgRjO Er^-f * 

(OE-fflt-D) t~tf%&-tZ>ttL(Dg i mk4>'?-tf- 
if- ©fA-^WiSrilciom^ 
5o VCSE'Ltt, ^v^mtlKfoZX, nrH&mXk 

^v^-A- (FOLM) <Z>— JIJS^J^StVTVS,, 

roigfty 1/^*^3.— /i--ct4* astj&f&i, VCSEL 

S*;3r?-ifcfli;*.fcOE*K (OE-K-DW) 
(4, fy^*SSjlfcMCM©T«ll:*8, 1112 9 
i~{4, £lb*&KBt (OE-R-W) iritfftOEx^ 

*K (OE-I-D) fc*«aL-cv^aA*Btv*-cBi 

2 8 ©HtM t LfiJglft y y 9 * i>a-*OJtt«l 

[0 17 5] 112 8lr^^^fc^3gft:{r*3V>r, OE 

S«W±lC«Jl$tv5 0 Hi 2 6, 1 2 7, 12 9W 
1 3 4 SftTV a*** 14, OEI'-© 

OEKO*jffil84r2«fe7c (2D) 7t4*T 

5o *KM = ^^^«D»0rlc*5V>T, (fi»J 

^cD^tCfritSfcfe, i&W4, jgfatKOEB&rtfc:^ 

(4, Ii^^^?©«iIT«U #*Sl*='T©ia 
ttOE«rt©#«LfclIEa3^^^<OJ:H:J9!ttC>ixS. 

D7r^^7W C£L<{4, 77'T^^-W 

[0 17 6] ±IECDa>9, 113 5 75M4 2, St/, El 

I126W128 ©i§£\ K7^'^/*««^y^» 
(4, OEr/^X (0!lxJ4, VCSEL, 7*hit^* 

E-K-DW©±tfIJti#5 0 HI 2 7X^12 9 
©J§^tc, K7^^/*«»^-y^Ji«:OE-BI-D± 
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5 r K7^/Vit*B^5'^Jli4, 
K9-f^@K, JfNHMIlK, /<-fT*IIIBk ft 

5, ^•>7 B XD ; OET r ^W^i4, I^CJi (OE- 

[0 17 7] ^Affl^C^t, «-?it*^H:ft«iP 

(4, y^*^ 

[0 17 8] Hi 3 0J4, £K£ftCT, ft-^X^a- 
Srttfo *B*%fii8ii-5^«)^&!SSr?«lft$ 

K 3g=L<i4, ^■v ? 3.-yKOffl^)^P>A^*-C^f^-0 
[0179] 1131 CO^ffiH-KXFH 13 2 CD^SHtC 

^£*l54 5t-> = ***I4, »^L<f4, fg-S-Sr^^ 

9 9 icma tmm s * 5 ft^flsttJiiB&nig-r 5 » = ^ 

^^/<s/7r?r^-tf 0 «ajx.f4, =>^^^/<2/^r(4, x 
SS^PflfiS) ^gEH-TSo F!lx«4, ^^^77711, 

y -r-ig&if&cD 1 j^7ct w zmm&<D 2 ^5tr u-r 

f4e>i£A4K(-&9> ^©feli LT y *^<Offl(4 2 J^tE 

i*©y#vi4 a»*tj/h$v^*T?9 o° foi 

40 if^tlSo ^y ^-McOJi:${4, KlOM250 ^ 

x.(4, li)3 0)!iI2 5 0 5^py©«lrt©fyf-ei 
2*©*jK(»*lR*-t-5. «iC(7)y ^^0*(4, 7 1/- 
A-3*^^o»ta*fiia6ix» 2^7c^t&8S='^^ 

fl«t4, $f^L<f4, ^SB3te=«^^^^©*y7 , y 
so 15, mitl) >"^*^3.-/WFOLM»^j68SSr, 2»C5E 



4$ SI 2000-1 14581 (P2000-1 14581A) 



(38) 



73 

y77-\am.x%ZZ. ii33ttt ( =<^ 

5. 3^^s/77-{4, ifSiasDtpy^*^ 

v^l/^f (MUX) Rl^fcRr-r-v/l^ZTV^Ir 
(DEMUX) *if*J:5*«ft$HH#*{[: (WDM) 

[0 18 0] 11 1 3 4lcf4, JfiffiKfty ^ 

7-f7*$ti§ 0 VCSELiHfi^t» 

(OE-ADLES) §rffiffl-r5rt 
OE-ADLES©^ ftSMMStt?- 

ft-S§-f42E#k:&< gft*^-iS«3§£«ffiSLT 
##»/ci6§lffii-5 1998^10^12-1 
5 HtC^T-UffiStVfc^Sigiketani Conference, IB 
4 (Ml International Conference On Organic Nonlinear 
Optics (IC0N0' 4) *5V»T3§*£*Lfc a yi&\ZX 5 

"Optoelectronic Amplifier/Driver-Less Substrate, 0 
E-ADLES, For Polymer-Wavegude-Based Board Level In 
terconnection-Calculation Of Delay And Power Dissi 
pation " (if4, OE-ADLES^BSUf^jS^IE^ 
^tl>5. OE-ADLESIt ftfl^S&CDa;*. h 

[0 18 1] «3ty >^*^a-/Utt, 

a«^a«$ixrt«)i^{c«t?)#^$4t5 0 mi 3575 

S13 7('(4, Jgfty ^^a — /U (FOLM) «jg 
L\*^—mifoM<om&&?F&tlX^Z> 0 013 5 
(4FOLM«jffrcDftiJffilllT'fci5, 013 6(4FOLM 
fl|jg#:C0^W±Bll-C& 9 , FOLM^EjSSS5rrtTIS$ 
ttTV^MTa^^^tC^j^-t-^^/^;/ MMX=r^,K 
- ^18: 6*1X^5, mi 3 6|Jl*$tl5J;5tC, 1 
6fi(7>MT3^^^tt}^C0— Of o|; 1 2*C0FOLM 
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WSat&Wfi Z><DX\ FOLMl*3-r'3fc{S^£ii{f1-?> 1 
g^^-^^^^^^E-t"^, rtTfl££ftTV^3MT<7>=>T 
(4, 62. 5^nVX62. 5^By, 50=iT£ 
*-t-5i(0-C% ft£ 5 c m<75FOLMf4, (37##1 

-tr-^X^^iJili^^-ar, MT a*** 

ffiifetfcfrs't/y >7cD»£-lC, y^VOft*? 1 ? 
fc, 2&7cTWr='*^* (0fl;U4\ 16X16 = 25 

[0182] 1137© (a) St* (b) (C(4, 0SI 

v^sajt^ffitcioT, ^s««Ma$ti,7t4 5° <Dmm 

l:±ot fc*««jXT*#^«j fcftK $ ttfc v c s 
E LasW^tuStS^SrlftWi-S FO LM«igfls:©-S5tO 
l¥*ffl^$^TV^o Hll 3 7(7) (a) (b) 
^5«t5^> VCSELCAun^^ M©- 
f4, ttB£Attil(Ctt*[ttlcS8K$ft« VCSEL-O 

20 1 0 5 ^ c y© 5 V C S E L ©f 

^R*f £ ft § 4 5 iz |6] # bft 5„ 
[0 18 3] FOLM#jf#<&$iit:7Vi?*<Zi— MI4, 

#J&*£fttf!:&, =>^^ h^yKXtftS^yv- 
00>*B±te*«£ftS. ^7KttVCSEL4t)(S* 

so ^y7ht7vcsELsys*im ^^^^ 

y KUlfHir&ftS. £r£L<{4, VCSEL^^y^ 
Kfc*#i-*fc»Au/Sn/AuA«tt1B:^*e 
02(7)7Ky -f 5 7 ? S^L<{4ft!lWii3^y 
$^Jif4VCSEL±fc:*fc«$ft.5 0 3tffii4CMP{;i 
4o-C¥t&fc$ft5 0 *K»^5yK7yJMk#H5 
x/I (XJ4, #**HDMIS'W£JJ?*->J1) tfs^ifift^ft 

K*i^|::S«>i&*ft5. 4 5° R 
40 I E&tfU— y i ^Si©4 5^±fEcDfBJtt^w8ajg7 0 nir 
x|!ittoT3(gj«SixS. ^ffif4^}c^aMS$^S. P 
C^«*S/5 S »* L < (4 V C S E L Wflffi.K.UVXi4 V 
C S E LMV^y b'RV/Xlt'U T&mmZltZ tciib 

tJSCT, CMP-C5paft$tt^o A 1 S«(4i*(C|^* 

XH:^ -y K&tf/W T *fp^i-5fc»»**r L < (4^ y 

so [0 1 8 4] m 1 3 8 75M1 4 5 K^tlS £ 5 « 
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fcro^yTVCS P/MCM^il=g£*U ftfflrBHWfc 

0&^i4, %.m,1-<>?-y$— f-) (oe-ip) , 

y-f^it^—lV (OE-f i 1 m-MCM) £ 

mm \^xm.%ftRx*%>£mmuzfrnz>o oe-ip 

It, f-y? s CSPf KttMCMi, Wl^LX i4# 

^m,WLtzxmtmvjjmx-mm£iinz>o oes 

(4, (l/u^^V^^ TLB, WIT, &Jg&ft io 

$.0^ *Hi|f^5, 3 3 4, 8 0 4-%lZtm£Mt% 

ffl^ttS^H^rFWSmo 9/1 9 2, 0 0 3^i»# 
i'IStt^iX7tMA J I C^-* Vy S/g VT'fc 

[0 18 5] *«Wfc«t5Jt«-?^if»OE- I Ptt, 
i*©*feT?OE- I PtE«$*lfc#*©3tjR, SO 5 

8Bi&4"£tr. Ell 3 8(C*^ix^OE- I Pco-Hli^J 
icJSVT, VCSEL&tfgfts&^Ri, OE-IPWjK 
y -v-SfiCffifeiiStlSo HI 1 4 1 idf4, VCSELO 

SOE- I P^$tuTV>5 0 *$U4, OEjfX(40E 
- I P±©*«*»bttl&SJl*. *Wtt, 014 2IOT 

'7xyy- • ^f$3^ rtlB5^S4t^^fy^ fJfi/UX so 

UK (EA) SP«©±5*«-?3t9*>'^^.4r*tf. 
[0 18 6] Hll 4 6Kl»4, OE- I P 
V?/C S P/MCMHgeffi(w*fLHl 3 8X1*1 3 9 

i cmm zfrtzmim-aths. v c 

Sfe&^tlS, Hl4 3ic:{4, OE- I PCOj^ffiiJicH^ 

PK>— «9*S*$tlTV>5. OE-IPttOEftff^L 
Tf><U\, VCSELiS^lt JSftijffi 40 

S.u 5 ±ffliffiro#ja-eoESrtroa»ii*tvTt,j;i\ 
[oi8 7] «S©oe- i Ptt, ffirooESt*tc 

SlSrojgrffiffl^irs. Hi l 4 7 Xt*H l 3 8 140 e — 
I P roHlfe0!|-T?& 9, HI 1 3 9 Rnm l 4 8 (£(40 E - 

m-MCMnmnw&fnZivx^z. hi 4 4X0^1 4 

E-l^'-MCM^^tlTV^-S,, rro7Udr->^ft2 
ilfeii, OE-)8l-MCM/5S&?lJfty V^^-yWi; 
LT^-CtSJ; 5^-f-5o Hi 44Xtfl 4 5CfJ 
n<5i5^» 7 U^W/PJfc 3*^*14, t to so 
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E-K-MCMro^s/v?(iS{i9#(tfettS 0 71/^5/7' 

v^, xt4, terooE- i PXf40Eg— ro* y-^y v 
^S«rtSft-r5*ifro#lsros6«jrofc»Wffl-efcSo 

L*»U 7W*5/^/HiEjgiBrH[, g*P7^'7a- 

/w (folm) y.yz%v*^/<-*Mm-%tLMchm 

[0 18 8] #3PJi4, Hi 4 9RXfl 5 0(C^$tLT 

7 B /i^tero^^ro3t«^-iiftSr^{ctT5fc», 

D^SM&v^ Hi 4 9{c*£*L.SJ;5i^ VCS 

e LStfSJfe^roT w asrtiasKS&jiSJxfcsK y 
— & (oe-i-d) {4, h vt-t/utrntigm 
zmm.-rztztb®imzn?> 0 ^y^rosuroft^y k 

flt^-SI (OE-l-DW) Lt«f# So 

-M^-fc/Wi, f3tifOTVCSEL©7WS:# 
y ^-Ml*3 lit! JKyv-IJ : fy7'Cf 
SCWfcS«|-f-5itfcJ:orf^R$ii« Q *^^rox^r 

- h t°^ir/H4, t£5f5©*-^- h f y"-fc/uj; •) fcSIWltt 
fc*fifc:fERL.»5. OE-I-DI1 ^Wfs-'/^ 

T'O^?- h f^-fe^f -7-/rt©VC S E L/S)ti 

^ruwiPiuswsrSfci-. rcDOE-iBii4. \m.m 

iSSffi* ^«fr8B^ OE-g-Drt ££ixZ>mm 

•rs, 

[0 189] S14 3ICI1 mM\Z'*y>r—*Jl<'?£)cl 

fzoE-mo— msw^^nrvs. Hi 4 3© 

(b) ©WrffiHJ!:***t*J;5fc, ^iroS»^&SS* 

{4MCMf4, #Stt^ttlSropq«(cSSR$nS. Hi 4 
3© (a) ro*|«Ht*S*i,5J:5te, 3&^^^- 

[0 19 0] *^^{4, OE^JBiJ|5ISSS«X(4-v-y s -/K 

- KSr-g-tpJ; 5(wffi?i-rsr t*st?#5 0 115 11;$ 
£;Jx3 4 5(c, O ETOJ[h]SSS« (OE-PCB) !4, 
»*U<f4, 4 5° roStffi3t*y7 B 7-SrfflVTOE- 
MCMIi:*^Wt8SI«Sns. WJWro^y 
t'?— Sr«fflUTtJ:v\ «-^-y7 p rom«til7J(4, =§-0 
E-MCMrtrovCSEL<Sr$lJffl-r5„ -gproVCSE 



<8 m 2000-1 1 458 1 (P2000-1 1 4581 A) 



77 

LfrbO&fttt^ fife,© (MCMrt©) fy^, PI 

U ftiKOVCSEL^ibrc>3tii, OES»^*j-r5*ffi^ 
f>OE-PCBivl^$tL N OE-MCM«i 5 ftftfe.© 

^ t © Tfeii m &ft x. 5 X. 5 (c ft £ „ 
[0191] 12! 1 5 2 \U$, MCMftRXfMCMffi<Dft. 

^itm^-Rxj^mf-^^i ©oEBii±, m 

CMrtftffiS*3£©fc*!5f4ffl £*l3„ 1152 (C^^tV 
5<fc5t^ Sgl©IBiti:, flRfcf, 4f@©?-;y T^fttli: 
ilSi--5o IfU ©OE§|{±Jg2©OEJKKt>®;iK£*V 
5 0 ?g2©OEI!gt3\ MCMPal (#tjx.«, #-KPfl) © 

£*i5£5tc, SS2©]gi*, 0iJx.(i, #'-K±©4f@© 
4f.7 7*MCM?rlgt5 0 |gl ©OE!g,tJg2©g:») 

o eh (om$i®v>-^mz, icmmit-t-z r t #-c*t 

So ^mf^^sj;?^ ^2wS»j^rtro^R?SS. 

[0 19 2] Ell 5 3.&.IM 5 4f£te, MCMrtSOtM 
CMP£ (f3»|*.if, tf- KrtffiSgfe) ©fci6«ffl£;ft-5 

* * s/ ? tK© o e nniitf* <n&wnmm&7jk $ i%x i > 

5„ mi 5 3&UU 5 4i^£*i,3J;5S^ *fl£8&> S: 

5„ rtvliioT, mi 5 2(^$ixfc*JSk<tt) , bii5 
[0 19 3] 

[3§^©gyft] mm^wot, *%wiz£z>jjmi*. ft 

¥iEtt£f¥:f#U m-i-SISrfflii-rS/MrR^JlSOZ 

7", csp, mcm«l<«tk- vomx-m^zm-err 

[0 19 4] ±|ErotftBJ-Ctt, ^HJfe{WJ(cBibT*ll 



(40) 
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&ftL#Sr i#Sg£#KWfca^;fc£5o ±IE 
io [mi] #^0Jt£J:3ft*^vi^^y:/*^-/v© 

[@2i *%m\z£zx,x-<( y3-<DmmMW(omm® 

[13] ♦SSWKiSat^-Yy^lBliaSffiliosFaBH 

«^m-efcSo 
*^mx*fe5„ 
«^m-efes„ 

[i7] las ifeS^T/w^^ y T^e v> a. -^ro 
B2Hi£f!l©«^mT-fe-5o 

mt?fc5o 
m-cfcs„ 

[mi o] *&m\z£z>mm&yt7 s 'U xommmnm 
[SmT-feSc 

30 tmii] ^ssHfcisttffi^jtf*^ ^»mii«©± 
sm-efcSo 

(mi 2] *«WK:J:5Stt»«©fP«3Wfe©KWia-C 

[mi 3] *&w\c£zm&mi<oftMijm<o®.mmx* 

[0141 *«WI=J:5«<4*K©fm*ft©ttWiaT* 
[mi 5] **WfcJ:5igflHE«©f^K^rife©BiSBa-e 

40 [lie] *&m\c x zm&&m<Dftm*monmm-c 
[mi 7] #«wte±5Stt£«©fm£ife©Rwia-c 
[mi 8] *^0jtcj;5etts«©^ti}*j£©tftpjmT- 

[mi 9] *»Wlc«t5fiH41plR©fP«**©RWH-C 

[@2o] *mwic£zm&&m<DVF® : jjm<n®.wmx* 
so im 2 1 ] *%w\c £z>m&mfii<DftMi>m<nwtw®T° 
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[122] ^JSMKliSfBlC^f-^y^^a-^ 

[123] *IP^ia5ll©v;l/ff 

[0 2 4] ^BJ(Ci5^1(7)^/^f--y'7 c ^^^.-/V 

[H12 5] *^B^(Cj;?)^lC0^/^^s/7 , '*^i-/V 

[112 6] ^m^X^>mi(D^^f-^y^i?zL-^ 
v- x A coffifiJc 0 T* fo 5 „ 

[H12 7] (C J; ^>mi(0-^)V^=f-y -J^'s^—fr 

[128] 

[02 9] *MCJ;5Iiro-7;i/ffy^v' a -;i' 

[03 0] ^m^x^mi^/^^--y^^s,-^ 

M.RTf1tL<Di/X. T M, xmrn $ tlZ m$i £ tilths, 

^sw-r s fts^&coift^ 0 X- & s . 

[03 l] >|c«il:J;5Il©^ff5;^i;a-;i/ 
> ^ y JxRVtiMO is* x A T*&/B S ft 5 3ft £ tltzUS, 

[03 2] *^i^(C±3^2cD-v/Uf-^s/7 ,, ev?^-/W 
•> x t 1 A <0 « & 0 1? fc 3 o 

[03 3] &%W\z£.Z>m2<n^/U?-i-y7^i?x.-;u 
[03 4] i 5^2 ©v/l/f f ^a-;l- 

->^XA(75«^0-Cfe.5„ 

[03 5] «^[C e t?,^^>'U^^ S /7 P ^-v'^-^ 

[03 6] ^l^fciSJt'l;^^^^^^^-^ 
S«rote<73||J£0iJSr^-r«^0T-fe So 
[03 7] **MfcJ:53tm : 3 !: ?A'f-f-S'^*^a-A' 

[03 8] #$89Jfc 

[03 9] ^mMKi.^%m,^^ = f- = f-yf : e-y^~jv 
[04 0] ^WtciSftm^^f-yT^^-yu 
[04 i] *^{-«t53t*^>'^^s'7 ,,j e^3.->'W 

[04 2] *«HKi5)et ; F^ff-yy*j;a-A' 
[04 3] *»MKlJ;53fc« : p-9"/Wf-^yP p *S?a-/U 

[044] -^micxi^tm^/^^y^^j^-^ 
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[04 5] **M}::J;5Jteft-T-^/u^-^y^*S?3.-/P 
[04 6] #&|l!t£j;3ft®^/U^;y:At^a-/I/ 
[04 7] J: -/P 

[04 8] tt^lCiSJtifv^ffy^^a-yv 
[04 9] *^BJ(Cj;S*m^^^^-y7 0 ^^zi.-/V 

[05 0] #$S0J3 <fc 5 ytm,?-?/^?- y 7* i> - A- 

[051] ^^{cis^m-f-^^^y^^a-^ 

[05 2] *«Wfci53t«^^^y7'*i ? a— /v- 
[05 3] *^KIc < t€>3tm^^^-y7 e ^^a-/v- 
[05 4] ^mKi-^mrf-^^^y-^^^^—^ 
[05 5] K «fc S ftfirF^Vl^?- s> 3- — /W 

[05 6] ttlWItJ:***^^ ^s/^*i?3.-/w 
[05 7] *|g^ti53t«-?'v/^^s'7'*^3.-/P 

[05 8] *»WfcJ:SJt«^-r^^y^^a-^ 
l%0fe<Z>ff«3rj£0>ft9iB xh 5 . 
[05 9] *«Wti5*t : F^ffy^^a-/l' 

mm^nYEWkJjfenmmmxh s. 

[06 0] *^BJlCi5*S^^^-^S'^v ! *-^ 
S«©teOfm#&0>RWB|-e*>4. 
[06 1] ^WlciSJtfli^-^^^-yT 0 ^^^.-^ 

[06 2] ^laS^t^^f-fj/^v*!-^ 

[06 3] *38WfcJ:53fc*-? : -r^^y^*^a-yl' 

[06 4] *mWfc£Z>ytm*-?/i"?°?-y7=e*?*.-fr 

mm<nm<Dft®jjm<D®.wmxhz> 0 

[06 5] #3SIE l£ i 5 yMX-?lV=?=f-y -7°* v 5 a - A- 
[06 6] J: aft*^/^^ -/i' 

[06 7] &%Wi l cJ:Z > ytn?-?/^3 L y7*i?~-/u 

[06 8] *»WHJ:«*f|^/l'^y5 p *i?a— /U 
[06 9] #3§BJ «t 5 v/P^^ 7°* 
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[0 7 0] A'T^y —A* 

[i7i] ^aw^is**^^?-^*^*— 

[07 2] #3SWK:J;35fc«^A'^5/:/*s?»-,M/ 

[073] *mwK£z>ytn*-^/i'3-<?--y7' : eVx-— ^ 

[07 4] ^WlZ-Xzytn^/^J-vy'^i?*.— >v 
[07 5] ^IPJt-iS^^/u^y^i^-A' 

[07 6] *IflliJ:5)tI^ffy7 , *v'a-/l' 

ffi«©{t!l©fl^*&©lftiK0T-fc5 o 
[07 7] ^Wi^^ifm^-^jv^yf^^^-jv 

[07 8] ^W^iSiiSfiUBMCMS/^^AiOlftW 

0-C?fc5„ 

[07 9] ^WJCJcSgS^WMCM^xAroSft^ 

0T»£>5 O 

[08 0] ^W(-«t5 3^7cMCM->^7 i A©tftej0 

"Cab 2> 0 

108 1] ^WtdisajJcTcMCM^T-AosiKS 

[08 2] 3?fc7cMCMV^7 1 A(Z)t!iW0 
[08 3] *»W©te©:7n**fcf£oTSM££;h,S* 

[08 4] *%W(D{ti(Dy f u±?.{cft-?xmi¥Zti5>M 

[08 5] **w©te«>7'o-fe^K:«or«ffSii5* 

[08 6] *»W<Ote©^o-fe^K(SoT«f^*il«* 

[08 7] **WWf|fe<D7 p n-fe^tc^o-CSf^$tl5m 

[08 8] *^0J©te©7 e n-fe^^tSoTjS}f^$ti-5* 
Sf^-f *&O^&SS£^tf^lBI©-||;!t#J©®g0-e 
fe5„ 

[08 9] *3PJ©flil©7°t3^xfc$oTKf££*t2>* 
[09 0] **W<&ffe©^o**fcfleoT«fl5S;h,5* 
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[09 1] *^w©teo^o-fe^{c^or$if^$ti5ft 

[09 2] *«WOte<0^n-fe^K|8oT»f^S*iail 

[09 3] ^XWWffiWT'n-fe^fcfto-CMfPSilS* 

[09 4] *^PJ©ft&©yn-fe^^^oTSf#$*i5* 

[09 5] *»W©«©^P-fe^fcfl6oTiMP**b** 

[09 6] *»Ji©te©^n-fc*fcfie-aTaj«s£*l,** 

[09 7] *»|^©ft!l©7 , o-fe^^^oT»fP$tL5^ 
ft^'M ^Xt/^«[KSr^tf»a©flfe©JIJfifi»J©«tS0 

[09 8] *»W©fl&«07 f n-fe^U:fleo-CKf^Sil5* 
«t/^ x&tj?^ss^^tp»K©te©lliS^J©«tM0 

[09 9] JM&WfciaiBaUitra®**:^?-^ 

[010 0] fcaWfciSIKSiRtfaiSbfcay^-S: 

JS«tJ©^0t?&5 o 
[010 1] **MtJ;S«a!2ltr«fg3t*s'7'5-* 

«-«©*fefc«o T«ia$ tv7t^sss©-n 

J60iJ©^0t?fc5o 

[010 2] *«WK:J:5l(®[fttW»a**y7 p 9-4' 

[010 3] *«WlJiJ:5|(a!&W«a36*y^9-Sr 
ffMI-^-^w^fet^oT^S^^fc^jgfSJl©-* 
J£0H©^«0T?fe5„ 

[010 4] *»MKJ:5|(a!ftt«tffl**y^7-«r 

iSW©#4«0T*fe-5 o 
[010 5] *»WfcJ;5«a!at««fB**y7'5-* 

5 -«sj©^fei- ft o r*aa s tvfc^sss ©-n 

J6«aj©^0-e*>4o 
[010 6] *«WtJ:S«aiXtf«a**y^5-Sr 

[010 7] *«MH:J:5l8a!atr«a3t*s'7'7-Sr 
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[Hi 0 8] xmwicxzmm&vmmyt* y -fy-z 

[mi 0 9] *%wiz£zmm%.xfmmftz -y-^y-z 
matt 5 -m^m^'St o x &s $ tut m$L&m <o-n 
Mmcomumx&z, 

lino] *&m\zzz>mm&xmmit* 
mmv>mnmx#>z> 0 

[miii] *&mtz*ziRm&xrmmjt* 
Mf&irz—m<o%mz.'&vx&m&tiitmi&&mv>-& 

[mi l 2] *«WK:J:*«aUttW«**y^?-* 

Bf&^z-m<v%mz'&vx®!m£tiitm&&m<o-% 

Mm<n£tf3mx-3bZo 
[mi 1 3] *%W\c£Z>m$LRTfmmitl! >y-7°y-Z 

mi&i-z-Mnxmz.&'ixf&m&titimte&mn-m 
mM<o®$mxfcz 0 

[Hi l 4] *»«CJ:53-t-@ft|o-*tWo 

±.wmx&>z 0 

[mi 1 5] *&w\z.i.z=—r~®iim<o-mi&m<o 
mmmxh^> 0 . 

[Hi l 6] **Wl;:J;*a»8K«*£tfW«JS#y:/ 

7 -wfdiw^j£^jw±amT-*)So 

[mi 1 7] ?y 
y-<Dfa<Dmmmv>wimmx$>z> c 

[ins] *&mc£zmmtj:3&.7t%n*&mm 

[mi i 9] #»wte±5ttttWfc3fcs3t*?«Jiifi 
itfrws§«ffimT-fc5. 

[mi 2 0] **HfcJ:5f*toWfc3ft3Gft«*«** 

&focommmmxh2> 0 

[inn *mwic£z>zmmzm\>*xytn*m<7>m 
&fc&&mi-z'g.ti:z>Mi&&i<nwmffimx'bz> a 

[mi 2 2] *mw\c£z>ftn*m(ou*<nnMW<M& 
mmmxfoz, 

[mi 23] *%w\c£Zftm*me>n*ff>nMMM& 

[mi 24] 5 jtw^-awa* 

ftijffimr*$)?>„ 

[mi 25] #»wi::±*jfc«-?-tt©«*©!afcfli0>i» 
ffl!jaimT-fc5„ 

[mi 2 6] ^lasMyy^tya-zp (fo 
lm) <D-nmm<nmwffimxib?>e 

[mi 2 7] *3SWlc:J:«fflt*y (FO 

LM) O-IIJSfdcDB&ffliJSm-CfcSo 

[mi 2 8] **WKiJ:5Bt*y ^^^e^a-yu (FO 

LM) CD-HJS^!)<DBS(RlJffimT?&5c 
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[Hi 2 9] (FO 

lm) <D-mmm(o^mmmxh^o 

[mi 3 0] *JSWt i 5 F O LMiSWWJtt^B© 
[mi 3 1] #*HICJ:5FOLM#tt^IB<Ofl&©||lfi 
[1132] #*91 fcl J: 5 F O L M^fem^ ttC0fth,WHJ£ 

#j©B&±ffim-e$>5 0 

[1133] WiWSFOLM^MOliiSi 

sfi^j^mm-cfcs, 

[mi 3 4] #*WfcJ:iFOLM3fe«^K<03Efc5* 

Mmnv&Mffimxhz,, 

[ins] ^m^x^FOLMn—mMmnmmm 

[mi 3 6] *5IWfC<tSFOLMO— HJS0IJ{D±ffim 

[1137] (a) f*#fg|l!KJ;5FOLM©-3£j(g0t] 
COIfrRiJffimT'fc^, (b) «^5IBJ{C^oT^;f9m^X 

^-f^*s»»E>a*ix*: (a) (Dmmm<D^v -?-m<o± 
ffim-efcSo 

[@i38] *^ia5fs//t, f-rfwx*? 
>r—i? (csp) t, -?>v=f-*f~y7°* : y=i.—)V (mc 

m) k\zM\,tz.%n^'kn% (oe-ip) <D-mmm 
<offii$.mx3bz> 0 

imi 3 9] ^m^^^^^y-y^^^-Mzm 
Ltzftm^frm&nmcDmMMnmf&mxtb 
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